P 4.4 


SSSSS I, 35^SS!tS^ 

Svetla Balabanova 

’rrz&'S' «*«-. 

^^^tion^Pcocaine^nicotine^d^h 1 ^ 11 daily re P ea ted ad- 

ssrs -- - ss^ pf ^«> r s^ 

citonm levels after daily repeated arim' ^ plasma and CSF cal- 
S ^?P- y ‘ epeated administration of methadone 

tfect of methadone was studio^ 

experiments catheters were inseri-Jn in i male shee P- Before the 
subarachnoid space and into the arter^a^ anaesthes ia into the 

samples* (control) were° obtained day af te^basaV'blooTa^d^csF 
?*•*“«* daily up to 3 wee ks T he Zfs ^T^ was - a a <^- 

in nd /^ 2 ~ 5 m "?/day, day 3=70 administ ered were: days 

10 mg/day. Blood and CSF sairmipc 5 m9//da Y/ and from day 4 - 

The 1 cT S (l"ll rVaU UD 10 after^thadll 108 ! £Lf " u 1 tdneous| y 

.rsr^-^^^^’zsLs^sjs 

treatment of 1* ™t “', ,"; Kh **="* ■«» 'th. 

«5r ««£*?C3££rS£* .S4S: s~ 
3£.°WS £?^‘S^rs.£ 

well as secretion and'degradation C f ^ its bindin 9 sites as 
E^r^studiirha'vrs 5 ^ tter ^ neurom ° duiat or pposed that the h ° rm °- 

ned fiC te tly b hl9her ^an^these'Tn ^ontro / S a" addlcts to be sig- 


128 


P 4.5 


PHENOBARBITAL KINETICS IN PLASMA AND CEREBROSPINAL FLUID AFTER 
DAILY REPEATED ADMINISTRATION OF PHENOBARBITAL TO SHEEP 

Svetla Balabanova, Rainer Nowak 

Institute of Forensic Medicine, University of Ulm, 
prittwitzstr. 6 , D-7900 Ulm, Germany 

in this study we investigated the kinetic of phenobarbital in 
sheep plasma and cerebrospinal fluid (CSF) after daily repeated 
administration. The study was proved in three male sheep. Befo 
re the experiments catheters were inserted under anaesthesia 
into the subarachnoidal space, into the artena cervical is su¬ 
perficial^ and into the vein (scapula region). On the -hird 
postoperative day, after basal blood and CSF samples (controls) 
were obtained, 0.1 g phenobarbita 1 was daily, up to -8 days, 
i.v. administered. Blood samples from the artery ana ir were 
obtained at 1 hs intervals up to 10 ns after phenobaroital ad 
ministration. Daily urine samples (24 hs unn) were also optai 
ned. In addition after killing of the sheep, the phenooarDital 
concentrations in liver, bladder, bile, brain, kidney, pan- 
creas, thymus, lung, heart muscle, stomach wall, spleen, adre 
nal and fatty tissue were measured. The phenobarbital concen 
trations in the samples were determined by radioimmunoassay, 
coat a count antibodies coated polypropylene tuoes (Biermann, 
FRG) The tracer was 125-I-labelled barbiturate. The lower de¬ 
tection limit was 6.2 ng/ml. The antibody used react witn phe- 
nobarbita1 but also with its metabolites. Consequently, our re¬ 
sults present the sum of phenobarbital and its metabolites. 

The results showed the highest plasma phenobarbital concentra¬ 
tion in the first 60 min after administration (5 ug/ml approxi¬ 
mately). The levels declined continuous, however m the 4th and 
6 th hs increase of the phenobarbital concentrations was again 
observed. The highest CSF phenobarbital values were found like 
wise in the first 60 min (3 ug/ml). The concentrations decline 
then continuous. A second or third increase as m plasma, was 
not observed. The urine phenobarbital concentrations in all 
three sheep were similar approximately (mean values: 
12.6 ug/ml; 10.3 ug/ml and 11.2 ug/ml). In the organs the 
highest values were found in: bile, kidney, liver, bladder 
(12 2 ug/g; 6 ug/g; 3,4 ug/g and 2.7 ug/g respectively). In .he 
remained organs the concentrations ranged °.2 up to 

1.0 ug/g. In brain 1.1 ug/g approximately were found. Correia 
tion between the phenobarbital concentrations in the different 

samples was not present. . . . . . 

The in this study observed increase of the phenobamital levels 
in blood in the 4th and 6th hours respectively after drug admi¬ 
nistration, indicated the existence of an enterohepatic circu 
lation. However, we can not exclude that the increase is only 
result of phenobarbital release from tissues. 

Moreover, the concentrations measured into the CSF, showed that 
phenobarbital is immediately transfered from olood into the 
CSF. The phenobarbital is transfered also from CSF into he 
brain tissues. The relative high concentrations round in CSF 
and also brain, indicated that the blood-CSF-, and CSF-brain 
barriers are permeable for phenobarbital. 
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stabilization of drug metabolizing -enztmes in hepatic 
CULTURED CELLS 


jamal Bayad , Nicole Sabolovic , Denyse Bagrel , Jacques 
Magdalou and Gerard Siest 


Centre du Medicament 
phannaceutiques et 
Nancy, France. 


, URA CNRS 597, 
Biologiques, 30 


F^cult6 des Sciences 
Rue Lionnois, 54000 


Several In vitro models have been recently developed in 
order to study drug biotransformation or expression and 
regulation of liver genes. Hepatocytes in primary culture 
represent the first and main used model. Improvements of the 
culture conditions (extracellular matrix, adapted media, co¬ 
cultures with epithelial cells) allowed to partially 
circumvent dedifferenciation. We demonstrated that the 
method used to isolate hepatocytes played an important role 
in stabilizing hepatic functions during culture. The use of 
EDTA instead of collagenase as the dissociating agents 
resulted in more stable hepatic functions and drug metaboli- 
zing enzymes (phase I and II-reactions). 

The other approach to obtain in vitro hepatic models with a 
differentiated phenotype is the culture of established cell 
lines. We compared the expression*of different cytochrome P- 
450 isoenzymes and ODP-glucuronosyltransferases in rat 
hepatoma cell lines and immortalized hepatocytes with 
freshly isolated and cultured hepatocytes. Phase I enzymes 
were expressed at a higher level in immortalized hepato- 

cynes. 
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BIOTRANSFORMATION OF BAY R 3783 IN RATS AND DOGS 
M. Boberg, W. Karl, H.M. Siefert, and C. Wunsche 

BAYER AG, Institute of Pharmacokinetics and Central Research/Analytical 
Departments, 0-5600 Wuppertal and D-5090 Leverkusen (FRG) 


The biotransformation of BAY r 3783, 3-(4-chlorophenyl)-2,2-dimethyl-3- 
hydroxy-4-(1,2,4-triazol-I-yl)-butanal-oxim-O-methylether, a new tria¬ 
zole antifungal, has been studied in vivo and in vitro in rats and dogs. 

In male rats, BAY r 3783 is metabolized almost completely. Independent 
of the route of administration, unchanged drug represents less than 0.6% 
of the dose in the excreta. 

Following oral as well as intravenous administration of [triazole-3,5- 
^ 4 C]BAY r 3783, more than 20 metabolites are detected in rat urine. 

After intraduodenal application of [ 14 CJBAY r 3783 to bile duct-cannu- 
lated rats, on average more than 90% of the dose are eliminated via the 
bile. The metabolic profiles in rat bile and urine are very different, 
with the glucuronide of the demethylated drug (metabolite M3) predomin¬ 
ating in bile and 1,2,4-triazole predominating in urine. 

In dogs, BAY r 3783 is metabolized completely. 

After administration of [ 14 C]BAY r 3783 the radioactivity is mainly 
excreted renally by intact as well as by bile duct-cannulated dogs. In 
dog urine, 1,2,4-triazole is the main* biotransformation product, whereas 
in bile two main metabolites (M3 and M26) are detected. Formation of 
metabolite M26, i.e. hydroxylation of one methyl group and subsequent 
glucuronidation, indicates that biotransformation of BAY r 3783 in dogs 
follows two equally important pathways. 

Following intraduodenal administration, the metabolites identified both 
in rat bile as well as in dog urine and bile represent about 70% of the 
dose. 
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METABOLISM OF CLEBOPRIDE IN ANIMALS AND HAN 
lurchers, e. Finner, H.j. Hausieiter and G. Achtert 
Kali-chemie AG, Pharmaceutical Division, d- 3000 Hannover 1 
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METABOLISM OF 


A NEW CARDIOTONIC AGENT IN LABORATORY ANIMALS AND MAN 


Kirk Bordeaux . S. -Y. Tang. Paul Berger, and Roger Meacham. Jr. 

Rorer Central Research. 620 Allendale Road. King of Prussia. FA. 19406 


RG W- 2938 (I). 3.4-dihydro-3-methy1-6- (1.4,5,6-tet.rahydro-6-oxo-3- 
pyridazinvl)-2(1H)-quinazolinone, is a new positive inotropic agent 
with vasodilatory properties. Following oral administration, 
biotransformation of (I) was studied by means of C-labeled material, 
HPLC and tandem HFLC-TSP/MS techniques. Total radioactivity excreted 
in urine of rat. dog and man accounted for 48Z, 40Z and 92Z of the 
dose. In ail three species >«6i of the urinary radioactivity was 
excreted within 24 hours and the radioactive profiles were 
qualitatively similar. Urinary elimination of (I) in the rat. d<-g and 
man accounted for 12:. 72 and 361 of the dose, respectively. The major 
urinarv metabolite in the rat and dog was identified as a 
dehydrogenated-(I) (RG 12408) accounting for 12Z and 8Z of the dose, 
respectively. The major urinary metabolites in man (18! of the dose) 
have not vet been identified. In man. RG 12408 accounted for 6Z of the 
dose excreted in urine. Low levels of demethylated-(I) (RG W-2937) 
have been detected in the urine of dogs and man. In a 26 week oral 
drug safety studv in the albino rat. crystals were observed 
microscopically in urine sediments and the renal pelvis of high dose 
animals. Crystals isolated from the urine and kidney tissues of high 
dose rats were characterized. These samples were stored in formalin 
and as a —suit the parent compound and metabolites reacted with the 
formaldehyde in the solution. The new compounds had a longer HPLC 
retention times, but still gave the same mass spectra as the reference 
standards. The new compounds could be generated by mixing the 
synthetic standards with formalin. Samples from both urine and kidney 
were identified as containing <I> and RG 12408 as the major components. 
RG W-2937 and a dehydrogenated RG W-2937 were also present as minor 
components. * 
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THE enzymology of ranitidine metabolism in isolated hepatocytes from dog 

nM CROSS , K WILSON AND JA BELL* 

Hatfield Polytechnic, Hatfield, ALIO 9AB UK and Glaxo Group Research 
Limited, Ware, SG12 ODP UK* 


N-Oxidation of ranitidine was inhibited by 5-500uM methirnazole (MMI) 
(41-96%) and thiourea (ThU) (27-97%) in a manner unaffected by addition 
of ImM reduced glutathione (GSH). N-Benzylimidazole (BZI) (^2.5mM) or 
SKF 525-A O^SOjiM) did not inhibit N-oxidation. S-Oxidation was 
inhibited by MMI (7-22%) and ThU (0-20%) but not by ThU in the presence 
of GSH or by 200pM MMI with GSH. At 500yM MMI, inhibition was unaltered 
by GSH. Inhibition by BZI was 49-55% and by SKF 525-A 25-50%. 
N-Demethylation was inhibited by MMI (17-54%) and ThU (4-43%). Inclusion 
of GSH rescinded inhibition at and below 50pM MMI but did not alter the 
effects of 500uM MMI. The role of GSH in preventing ThU-mediated 
inhibition of demethylation could not be clearly discerned. However, 
inhibition of demethylation by BZI (12-45%) and SKF 525-A (6-26%) was 
observed. In the absence of inhibitors, GSH did not affect ranitidine 
metabolism. The results indicate that N-oxidation of ranitidine occurs 
via the flavin-containing monooxygenase (FMO). The ability of GSH to 
protect against MMI and ThU mediated inhibition contraindicates direct 
FMO involvement in S-oxidation and demethylation. Therefore S-oxidation 
and N-demethylation appear to occur via cytochrome P-450 mediated 
mechanisms variously susceptible to oxidation products of MMI and ThU. 
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Mt USE OF HUMAN LIVER MICROSOMES IN DRUG DISCOVERT 

THt ^ 

mt isa _ nleklns l , Mary Pudn.y 2 . Vicki S.Latter and Alan T.Hudson 

s tss-jtcs STSauar^rar ssa 

Chemistry, Wellcome Research Laboratories, Beckenham, 
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Susceptibility to metabolic degradation resulting in.» loss of » vivo 
activity. Thus a desirable quality for a compound of this class 
resistance to biotransformation in man. 

The liver is the principal site of metabolism of many drugs and a number 
!f compounds are metabolised by enzymes presenc in hepatic endoplasmic 
recicuT^n Liver microsomes were prepared from a number of species 
inr1udine rat dog. cynomolgus monkey and man. Incubatio 

1 1 u„d 8 58C80 ( 2 -<frans- 4 -.£-butylcyclohexyl)-HNQ) wich liver microsomes 

Z iTc in the presence^ of^an /aDPH regenerating system resulted in Che 
formation of a more polar metabolite. The metabolite was identified as a 
hvdroxvlaced derivative of 58C80 and preliminary experiments suggested that 
.h ration was catalysed by cytochrome(s) P450. The enzymic conversion 

metabolite • man > cynomolgus > dog > rat. It was thought chat human liver 
microsomes may thus bL a useful enzyme system for studying the metabolism 
of this class of compounds with a view to selecting a molecule with a low 
rat* of metabolic conversion. 

A series of HNQ compounds. 58C80, 59C80 ( 2 -(HAn 4 -*-phenylcyclohexyl)-HNQ) 

and 566C80 (2-(iEsnS- 4 '< 4 - chloro P henyl)c y clohexyl) " H f J) ’ °L 

showed similar antimalarial activity in vitro, were incubated with human 
heoacic microsomes in the presence of an NADPH regenerating system. Like 
58C80 the compound 59C80 was shown to be rapidly and extensively 
metabolised byTuman liver microsomes to a -or. polar derivative The 
metabolism was isolated and identified as the tt hydroxy derivative of 
59C80, suggesting that 59C80 and 58C80 were metabolised by a 

cytochrome“ rJ .oz^ u ^ *. =2.-^2 

metabolites were detectable following incubation of 566C80 with che human 
liver preparation in the presence of NADPH. These results sugg 
both 58C80 and 59C80 would be metabolically degraded in man but 566C80 may 
be a much more stable derivative and retain activity in vivo. 

These results suggest that human liver microsomes may be a useful primary 
screen for compounds such as HNQs which undergo liver mediated metabolism 
in man and thus aid drug candidate selection. 
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IN VITRO AND IN vivo action of mechanism-based inhibitors of oxidative drug 

METABOLISM 

C.M. Ervine and J. B. Houston. 

University of Manchester, Department of Pharmacy, Manchester M13 9PL UK 

The quantitative and qualitative nature of the hepatic microsomal 
aonooxygen.se (cytochrome P450) system In an individual liver sample may be 
characterised in viero using a battery of probe substrates and/or inhibitors. 
The use of suicide or mechanism-based inhibitors offer a greater potential 
chan most competitive inhibitors due to the irreversible nature of their 
effect. 1-aminobenzotriazole (ABT) is a suicide inhibitor of P450 acting yia 
production of the highly reactive benzyne which covalently binds to P45Q 
bridging two vicinal N atoms in the protoporphyrin ring system. 
Chloramphenicol (CAP) inactivates P450 by virtue of the covalent modification 
of the apoprotein via a lysine residue. We have compared the isozyme 
specificity of ABT and CAP in hepatic microsomes, from male Sprague Dawley 
rats which had either received no pretreatmenc (C) or had been dosed with an 
enzyme inducer i.p. once daily for 3 days: phenobarbitone <PB>, SOmgAS and 
/3-naphthoflavone (BNF), lOOrag/kg which elevates cytochromes P450IIB and P450I 
by 40- and 70-fold respectively. In addition we have compared the in vivo 
time course of the mechanism-based inhibition following either ABT (50mg/kg) 
or CAP (120mg/kg) administration and sacrificing the rats after various times 
up to 36h. 

Oxidative metabolising capacity was assessed by three assays which measured 
appearance of a fluorimetric metabolite-ethoxycoumarin O-deethylase (ECOD, a 
non-specific probe), methoxycourmarin O-demethylase (MCOD), a P450IIB 
specific probed and ethoxvreswtufin (EROD. a P4 jGI •» k >«ciLic probe*. Tnu-.. —• 
microsomes were diluted to give comparable total P450 concentrations to C 
microsomes for these assays. Inhibitors were studied over a concentration 
range of ljiM-lOmM. A 5 minute preincubation of microsomes with inhibitor and 
cofactor was carried out prior to substrate addition. In control microsomes 
both ABT and CAP were potent inhibitors. Concentrations as low as IjiM 
produced a measurable effect whereas a concentration of 30^M caused 50% 
inhibition of ECOD. PB and BNF microsomes were less sensitive to ABT 
requiring a concentration of approximately 100#iM for 50% inhibition of ECOD. 
ABT inhibition of MCOD in C and PB microsomes showed marked similarities (50% 
inhibition at 70pM), as did inhibition of EROD in control and BNF microsomes 
(50% inhibition at 80fiM). CAP inhibited ECOD and MCOD to similar degrees m 
C microsomes and these responses were similar to ABT. However there was a 
marked increase in potency in PB microsomes; the concentration of CAP 
producing 50% inhibition decreased by an order of magnitude. 

In the in vivo studies ECOD, MCOD and EROD were maximally inhibited by ABT at 
3 hours to 15-20% of control. EROD was fully restored at 12 hours, ECOD at 
36 hours whilst MCOD was still depressed at 36 hours. CAP inhibition was 
also maximal at 3 hours although the effect was substantially less than ABT 
(30-50% of control). Recovery from CAP was uniformly fast and complete by 24 
hours Hence both ABT and CAP are effective mechanism-based inhibitors both 
in vitro and in vivo showing different patterns of selectivity towards P450 
isozymes. 
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shortened the PST. The body weight ri ” 5 °° "' 9/k9) 

16 f ° llowed in this experiment „ eDatf We * 9ht ° f liver ««- 
Rotate (Tl) appi ied 48h befQre "ototoxic a 9ent thalli um 

ST and elevates the ASL an d 0 TS L th T e h r Pe , rimentS Pr ° l0n9S the 
of TO 9 (400 mg/k g p . 0 . Qr)ce ‘ " ,uUlpl « Ministration 

th ® Tl P.o. administration decrea s y ed° Ver * ^ be ' pre 

effect of Tl on the P ST Stm T , especially the toxic 

Poperoxidation and the depletion I t** thalllUm induced 
li y er homogenates was also preventVb tT* 0 " 8 (GSH) in the 
Lapoperoxidation expressed as amount , ? adl " lnist «tion. 

"•easured in liy er honogenateg Z^^™***** "« 

t ° 8Cld tBSt - ^e glutathione ie 1"" 
the same tissue homogenates The f a W8S estimat °* in 

6 de Pending. The high doses are leT^r e “ eCt of TJ 9 is 
Pea ted p.o. administration of \j " „ effep tive. The re- 
Tl intoxication. Prevented also the acute 

Tokyo 102, Japan, 
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STUDIES ON THE METABOLISM OF H 234/09-fH] - A NEW CLASS III 
ANT1ARRHYTHMIC DRUG - IN RAT 

LFfvklund. K.-E. Karisson, I. Nilsson and K.-J. Hoffmann 

AB Hflsste, Cardiovascular Research Laboratories, S-431 83 MOIndal 

H 234/09 has been selected In a project pursuing the development of compounds with class 
III eiecbophysiological activity. The compound prolongs the action potential duration and 
therefore the refractory period In carritoc tissue In various animal models and man. 


f" ° 

OCH.CHCHi-N 4 

1 'CBjCHjCH^SCHjCHjCHj 


The aim of the present Investigation was to study the excretion pathways, the pattern of 
urinary metaboftes and to identify the main metaboltes In urine alter a single Iv and oral 
dose of H 234/09-f 3 H)(5O timoifkg) to mala and female rats (n»8). 

After 96 h the averaged total recovery of the dose was 90% and 76-94% was excreted 

within the list 24 hours. About 55% of the dose was found In urine after both an iv and oral 
dose. Based on (quid chromatographic retention times, there was no dHference In the 
urinary pattern In male and female rats and the prolles were similar after both routes of 
administration. Unchanged H 234/09 and Its metaboltes were Isolated from urine by 
extraction with dlchtoromethane/elhylacetate (13) at pH 10. About 70% of excreted 
radioactivity was recovered by solvent extraction and this fraction was further purified by an 
Advanoe Automated Sample Processor (AASP*) with C-18 extraction columns. The AASP® 
was combined with an toocraUc HPLC system slowing for automatic coDectton of LC 
fractions after repeated Injections. The metaboltes were Identified by thermospray LC-mass 
spectrometry Including daughter Ion scan, TH-NMR and synthetic references. 

Spectral evidence for metabolite Identification win be presented and biotransformations 
encountered so far comprise sulfoxide oxidation, alphatfc hydroxytaBon and oxidative N- 
dealkylatlon. 
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thermodynamic aspects of substrate ENANTIOSELECT.VITY in the 
ESTERASE-CATALYSED HYDROLYSIS OF 2-PHENYLPROPIONIC ACID ESTERS 

Hans van Gclderrn , Joachim M. Mayer & Bernard Testa 

Institut de Chimie Therapeunque, Ecole de Pharmacie, University de Lausanne, 

CH-1005 Lausanne 

(R) ' a " d {SHnanUomer% ° f «*■»* 2-phenylpropionate and phenvl 
. ^ P ro P lo nate were used as model substrates of pig liver carboxylesterase (EC 1 1 1 ])• 

: of t rcaaion was invest,ga,ed ° ver a -*■° f —« —- 

-9. K and 308 K. The data obtained were interpreted in terms of the simplified equation 


— HS 


Pi 


where K. represents the Michaelis-Menten constant and k ca may be' identified as the first 
order rate constant of formation of the acyl-enzyme intermediate. 

For both esters, plots of ln(k cal ) aga.nst 1/T were linear, and higher k ca values were found 
or the (R)-enanoomers. No linear behav.our of 1C, as a funct.on of temperature was observed 
A moderate bu, Significant enam.oselecrivity. as assessed by the enantiomeric ratio <k« /fcS , 
was established for both esters. At lower temperatures, enant.oselect.Vity of the phenyl esrer 
was about two to three times larger than that of the methyl ester. 

nf , The th '™° dyna ^ 1C fotmulation of the Transition State Theory (1) enabled the calculation 
of the enthalpy (AH*) and entropy (AS*) changes determ,n.ng (at a given temperature, the 
alue of k ca . Thus, for the phenyl ester the following observations were made. 

AH for the (R)-enantiomer being about 50% of that for the (S)-enantiomer (AAH* = 45 
U mol), the relative enthalpy effects clearly favour preferential hydrolysis of the 

“ H0WeVCr ’ 35 AS# f0r the (R)-nantiomer (the "better • substmte, is larger than 
or the (S)-enantiomer, the entropy changes (partially) compensate for enthalpy effects, 
resu tmg in a difference in height of the energy barriers of about 4 kj/mol 

, Jit “‘ h ’ 1 T' " d v, '“—-*> »■" •» r « *. 

ester, but the same trend was observed. 


f E i™°mc s iiSr® M0DE 

o emit . Ph.Caisergues, J.P.Thenot and E.Jacqs-Aigrain* 

Synthelabo Raebarch. (L.E.R.S.) - Depart of Clinical R.s.arch - 

^ * l ) d H 3 pitai°Rob.r t ^ Deb re - Unite de Pharmacologic Clinique - Paris (F) 

Due t0 the problems encovmtered ^obWining h^wn ‘“^"ge^tic 

be useful to have a working »ni~l ^J^eioperent of a n.v drug, 
polymorphism in human very ear y f the nacaca fasciculans 

Competitive inhibition studxes ^ ^‘Hextrometorpt-n 0 -demethyl.tio» 
monkey have shown that kinetic cons an ^ ^ tho>e obtaine d with human 

and debrisoquine- '‘■ h * dr °*( like oth er ^-blockers, is administered 

- 

-- <•«-&; 

metabolize gtereoselec ive y * a-hydroxylation ? 

stereoselectively inhibits 0- ^T e * Q^emethylmetoprolol enantiomers were 

Metoprolol, a-hydroxymetopr°lol^^ deriv * tization with naphthylethyl- 

SEES." — 

sirasw r v!K^M. :; s . 

the S(-) 0 -demethyl metabolite. _ ^ 0 -d«methvlation : even at 100 llM 

Qninidine inhibited a), oar . |, ( inhibited ^metoprolol * 

not more than 80 1 of o Itoprolol.Xhe metoprolol 

10 l“> b> \*£. «Tof a 3 <>”inNation w.e 1.72 without quinidine. 

R/S ratio at the end or a j rMoectively. 

1.24 and 1.09 with quinidine, an metoprolol and dextrometorphan, 

In a competitive inhibition^ ^ dcxtromet orphan metabolism. 

M (50 ^0 was ab up * g involved in the metabolism of 

These results indicate tha 7 • ^ suggest that this animal species 

metoprolol by cynomolgus value ’ f or human debrisoquine polymorphism. 

t r z\trz —u«. —. - ■—*»“•*» 

define its limits of application. 
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l ?Ki5?!: ISM AN0 pharmacokinetics of dinaline and its metabolite 

ACETYIDIHAIINE IN MICE, RATS, MONKEYS, ANO DOGS 

K.-J. Goebel, G. Hoffmann, A. Poisson, H. Goebel, H. Hengy, K.-O. Vollmer 
Godecke Research Institute, 7800 Freiburg, FRG 


Oinaiine (4-am1no-N-(2‘-aminophenyl)benzamide) and acetyldfnaline 

tr2 Cet w a ** no ‘ N "l 2 a * ,nopheny1)benzam1de ) are Potential anticancer agents 
with activity against tumors normally refractory to currently-known agents, 
revious studies showed that dinaline is transformed to acetyldfnaline. 
™.V,K 3 i?r 4 -™ ° f the .P resent studies was to Investigate the behavior of the 
compan son with the parent compound and to determine whether 
acetylation is a reversible process. 

Oinaiine was administered to mice (IG: 467.5 mg/kg, LD„), rats (IG- 2 
0 and 50 mg/kg, IV: 10 mg/kg), monkeys (IG: 5 mg/kg), and dogs 

fir- 7 m ?n k9 in V '/t ™ 9 n k # 9 I Acetyldinaline was administered to rats 
(IG. 2, I0, 50 mg/kg, IV: 10 mg/kg) and to monkeys (IG: 5 mg/kq). 

Plasma was collected and analyzed for dinaline and its metabolite 
acetyldinaline by solid phase extraction and subsequent HPLC analysis using 
a selective and sensitive plasma HPLC assay. s 

Dinaline was rapidly absorbed in all species examined and extensively 
metabolfzed to acetyldinaline except in the dog. In dogs no N-acetylation 

dinaline f ° Und afteI " * V a " d IG adm,n1strat1on of 5 mg/kg doses of 

Fn!lowing dinalin. arbir.'strati.-.n to a and 

conversion to acetyldinaline was found leading to nonlinear kinetics of 
dinaline in plasma. 

In monkeys, only low concentrations of dinaline were found up to 3 h 
postdose following dinaline administration. 

In dogs, no acetyldinaline was found. This demonstrated the lack of 
N-acetylation in this species. 

The pharmacokinetics of acetyldinaline was dose-linear followinq 
acetyldinaline administration to rats. 

No dinaline was found in rats and monkeys following administration of 
acetyldinaline. 

This behavior suggests that, in this case, N-acetylation is not a 
reversible process or equilibrium is on the side of the acetylation 
product. 
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IN VITRO METABOLISM OF DINALINE ANO ACETYLDINALINE BY HUMAN LIVER 
O.M. Grant 1 , K.-O. Vollmer*, and U.A. Meyer 1 

‘Blozentrum, University of Basel CH, *Goedecke Research Institute, 
Freiburg FRG 


Oinaiine (4-amino-N-(2'-aminophenyl)benzam1de) and acetyldinaline 
(4-acetyl amino-N-(2'-ami nophenyl)benzam1de), Its major in vivo metabolite 
in several species, are investigational anticancer drugs with activity 
against some tumors normally refractory to currently known agents. 

The aim of the present investigation was to study the in vitro 
biotransformatlon of dinaline and acetyldinaline by human liver subcellular 
fractions in relation to the genetic polymorphism of arylamine N- 
acetyltransferase (NAT) enzyme activity In man. 

The acetyl CoA-dependent N-acetylation of dinaline was measured in liver 
cytosols from six human livers which had been previously characterized 
according to their rates of metabolism of the polymorphic NAT substrate 
sulfamethazine (SMZ). At the same time, microsomal deacetylation of 
acetyldinaline was compared to that of the carcinogen 2-acetyl- 
aminofluorene (AAF). All enzyme measurements were obtained using a specific 
and sensitive HPLC assay to measure product formation rates. 

DlnalIne-NAT activity was generally high among the six human liver 
cytosols, but showed no relationship to the N-acetylation of SMZ, 
suggesting that "acetylator phenotyping" with currently-established methods 
would not predict the in vivo extent of dinaline N-acetylation. Kinetic 
characterization of dlnallne-NAT activity uslnq both partially purified 
human nver NAT isozymes ana recomoinant expressed products of two cloned 
human NAT genes, NAT1 and NAT2 (Blum et al., ONA 9:193-203, 1990), 
demonstrated that dinaline Is N-acetylated more efficiently by the 
"monomorphic ,, NAT1 enzyme than by the "polymorphic 11 NAT2. 

Acetyldinaline was not detectably deacetylated by human liver mlcrosomes 
possessing high AAF deacetylase activity, consistent with in vivo 
pharmacokinetic studies of its disposition. 
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^EOSELECTIVE metabolism of indoprofen 


“IMted linear kinetic* T; S " o£ th « <>«*•* tvo 
Inhibition experleent* ii . .. * ® concentretiona aa hftrh 
Inhibition m S., Ilpophlllclty ,ff tcts - -v_. 
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Owls PJ (1988) 

Oe*. Ind. Microbiol. 29 !l 97 _ 2 l 9 

S«ith RV and Rosazza JP (1974) 
r * B1 <x*«a. Biophys. 161:551*558 
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| p||BB . j. CALDWELL, *M STROUN-BENEDETTI AND*R. RONCUCCI. 

d MARY’S HOSPITAL MEDICAL SCHOOL. W2 

|p(3, UK AND * FARMITAUA CARLO ERBA, 21059 MILAN, ITALY. 

iLoorofen ( 2 -[p-( 1 -oxo- 2 -isoindolinyl) phenyl] propionic acid); ip ' s a 
Iwen 1 previously used as a general antiinflammatory and analgesic, 
InSnly the treatment of rheumatic and related disorders. IP ha 
f£al carbon atom and can thus exists as a P*| r o f enanUomem and its 
l nharmacological activity is almost entirely due to (+) 

: Jther profens, it seems not to undergo metabolic chiral inversion. 

We describe here studies on the stereoselectivity of metabolism of IP 
Trarts and mice. Intact and bile duct-cannutated rats were ora ly dosed 
: with 14 C-rac-IP (20 mg/Kg. 5 mCi/rat) and mice were “rally dosed 
ith 14 C-rac-IP (25 mg/Kg. 5 mCi/mouse). Urinary, faecal and binary 
mlbomes were separated by HPLC and quantitated by liquid 
scintillation counting. The enantiomeric composition of IP after dosing 
r Smate was determined after derivation with L-leucmam.de. 

There was a complete recovery of rac-IP in C-72h (rats) and 0-96h 
(mice) (29% in urine. 71% in faeces for rats and ^ 'n unne aijo in 
faeces for mice). Rac-IP was recovered in rats toS^y “ 1 5 and 6 - 
48h (7.6% in urine. 25.3% in faeces) and also as free 5- and 6 
hvdroxvlated IP (6.0% in urine, 17.9% in faeces). There was i 
conjugation. Rat bile contained free IP and probable rearrang^^some^s 
of IP glucuronide. Rac-IP was recovered in mice as free IP (13.2% 

48h urine and 11.6% in 0-24h faeces) and its giucuronide ^.^ m 0 
48h urine and 0% in faeces) and also as free 5 OH-IP <18.4% m 0-48h 
urine-and 3 7% in 0-24h faeces). Enantiomenc analysis of rat urine, 
faeces and bile of rats given rac-IP after hydrolysis of conjugates. 
shTw^ me S-isomers of IP and of OH-IP to be excreted predominantly 
in the urine but essentially identical excretion of both enantiomers in 
faeces and bile. 
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4-Hydroxyandrostenedione (4-HAD I) is a 

under clinical investigation for ^element inhlb,tor «• currently 

oral administration I is well absorbS and ™?^, brC ? t canc "‘- After per! 
man. The 4-0-glucuronide of 4-HAD (la) has^ id^r ^^^ in “mal *£, 
and was required as a standard for cliniSl ^l ^ “ a major metabolite 
giucuronide la was isolated from the urine of P . h ?Tf^5 okiDetlc investigations. The 
cubauons of 4-HAD with rabbit liver subcellular frac^ and from 

Two male rabbits received 600 me/kjr 4 had na n 
unne by HPLC and TLC combTned 8 wit? an of <>-24 h 

curomdase) revealed the presence of rhn*. i specif ‘ c enzymatic cleavage (fl-elu- 
isolated by preparative reversed phiL ^C^a^IlI 8 ’ "* ffla) which wer e 
gHftaMei of 4-hydroty-17-o-testosterone (H) a „d a ET ,dentifted « the 4- 

(III) by FAB mass, H-NMR- and UV-spectroscopy * hydroxy - 1 ^testosterone 
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"j 1 * a C pig 6 s°upe^fta°nc 4 f?om D aTalbr^liv^hlmr 6 presence of <8 mM UDPGA 
After 10 h of incubation 4-HAD was comDlerpiv "? 0genat ® at 37 *C and pH 8.0. 
side product formation. 63 mg (yield* 63%) of y . glucuromdated without significant 
identity with the 4-0-glucuron?de from “ne was y^.'^ by HPLC a "< its 

secretion oVTe JSSdTo? t'? i metab ° ,iC Pathway » the 

isolation of la. This was not the case with fn v^ro fnofh« prod, f ts complicated 
an almost quantitative formation of la which ™,M , mcubatl °ns, these resulted in 
This exemplifies the usefulness of in virn L^ r* ,SOla J ted with 8 h *h yield, 
conjugates. n Vltr0 sterns for production of giucuronide 
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_, DUATmN nF the AROMATASE INHIBITOR CCS 16 949 A IN RAT 
B10T SJd^OG^^WO ANDD4 WE SPECIES IN VITRO INCLUDING MAN. 

^nd H.P. 1 . Schuetz H. 1 , Winkler T. 2 . Kriemler H.P. 2 and Waldmeier F. 1 

. m . r-EIGY Ltd.. Research and Development Department, Basel, Switzerland. 
2 C1BA-GE1GY Ltd., Central Research, Physics Department, Basel,Switzerland. 

/-rc 16 949 A (I) is a potent, non-steroidal selective inhibitor of the aromatase 
C Jf It® 1 vitro and of estrogen biosynthesis in vivo. The compound is 
^^ently 5 undergoing clinical trials for the treatment of metastatic breast cancer. 
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CGS 16 949 A (I) 11 111 

™ «575-s.-jys3 zzz srtTj~s a 

r mirrnsnmes of rat dog marmoset, baboon and human. [ U C1-I was rapidly 
air extensively metabolized in rats (S mg/kg) and dogs (1 mg/kg) after a " d 
To administration. The main metabolic pathway was stereoselective oxidation to 
rhe 8-trans-hydroxy derivative II followed by O-glucuromdation. Rat urine 
contained II (36% of dose), the 8-keto metabolite HI (4%), the S-Q-B-D-gluc^omde 
of II C7%), and unchanged preparation (7%). Dog urine mainly contained the 8-0-0- 
D-glucuronide of II (47%). 

to uver microsomes of all species studied, l was oxidized with high stereoselec- 
tivity to the 8-trans-hydroxy metabolite II. The cis-diastereomer of II and thei 8- 
keto metabolite III were formed in low amounts together with wo additional 
minor unidentified metabolites. In marmoset hepatocytes as well as in liver 
homogenate in the presence of UDPGA, the quaternary 2-N-glucuromde of I was 
. * . Thi metabolite was not formed with Uver homogenates of the other 
r™,” » b. « . suitabl. Ml l»r d. 

of I in man. 
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PLASMA AND TUMOR TISSUE CONCENTRATIONS OF DINALINE, ACETYLDINALINE, AND 
METHYLDINALINE IN RATS FOLLOWING EQUIMOLAR ORAL DOSES OF THE THREE COMPOUNDS 

G. Hoffmann *, P. Sledlik *, A. Poisson l , K.-O. Vollmer l , 

M. R. Berger \ D. Schmahl ’ 

1 Gddecke Research Institute, 7800 Freiburg, FRG, * Parke-Davis Research, 

Ann Arbor, Mich, USA, * German Cancer Research Center, Heidelberg, FRG 


Olnallne (4-am1no-N-(2'-ami nophenyl)benzam1de) and chemical derivatives 
acetyldlnallne (4-acetylam1no-N-(2'-am1nophenyl)benzam1de) and 
methyldlnallne (4-methylamino-N-(2*-aminophenyl)benzam1de) are potential 
anticancer agents displaying activity against some tumors normally 
refractory to current drug therapy. Acetyldlnallne Is the major metabolite 
of dlnallne and methyldlnallne. 

The aim of the present study was to Investigate the penetration of 
dlnallne, acetyldlnaline, and methyldlnallne Into tumor tissue. 

Solutions of equimolar doses (12.3 pmol) of l4 C-d1nal1ne, 
14 C-acetyld1nal1ne, and methyldlnallne were administered by oral gavage to 
tumor-bearing rats. Plasma and tumor tissue were collected and analyzed for 
the three compounds by solid phase extraction and subsequent HPLC analysis 
using a selective HPLC assay. 

Following administration of dlnallne, all dlnallne plasma concentrations 
except that of the first time point (0.25 h) were below the detection limit 
of 0.1 pg/mL. Plasma and tumor tissue Cmax values for acetyldlnallne were 
11.4 pg/mL and 8.28 pg/g, respectively. 

Following acetyldlnallne administration, no plasma concentrations of 
dlnallne above the quantification limit could be detected. Plasma and tumor 
tissue Cmax values for acetyldlnallne were 13.7 pg/mL and 6.36 pg/g, 
respectively. 

Following methytutnatine administration, the plasma and tumor tissue 
Cmax values for methyldlnallne were 3.81 pg/mL (0.25 h) and below 0.5 pg/g, 
respectively. No detectable plasma concentrations of methyldlnallne were 
present 8 h postdose. No plasma and tumor concentrations of dlnallne above 
the quantification limit could be detected at any time point. The 
acetyldlnallne plasma and tumor Cmax values were 4.43 pg/mL and 2.46 pg/g, 
respectively. Thus, methyldlnallne appears to be rapidly metabolized with 
the highest unchanged plasma concentrations occurring at 0.25 h postdose. 
These results suggest that the rate of the N-demethylatlon Is slower than 
the N-acetylatlon step. 

Acetyldlnallne was the major compound detected In plasma and tumor tissue 
following equivalent single IG doses of dlnallne, acetyldlnallne, and 
methyldlnallne. Tumor acetyldlnallne concentrations of approximately 
one-half the plasma concentrations are obtained following equivalent single 
IG doses of dlnallne, acetyldlnallne, and methyldlnallne. The constant 
ratio between plasma and tissue acetyldlnallne concentrations suggests a 
fast penetration rate of acetyldlnallne Into tumor tissue. 


153 


Source: https://www.industrydocuments.ucsf.edu/docs/txdlOOOO 



P 4.30 


P 4.31 





COMPARATIVE METABOLISM OF "C-DINALINE AND “C-ACETYLDINALINE IN MICE RATe t 
AND MONKEYS ’ WTS > * 


G.Hoffmann, A. Poisson, W. Klemlsch, K.-O. Vollmer 
Godecke Research Institute, 7800 Freiburg, FRG 



Dinaline (4-am1no-N-(2'-ami nophenyl)benzam1de) is an investigational 
anticancer drug with activity against some tumors normally refractory to 
currently-known agents. 

Acetyldinaline (4-acetylamino-N-(2'-aminophenyl)benzamide), which possesses 
a similar therapeutic spectrum, is the dominant metabolite in mice, rats 
and monkeys. * 

To obtain metabolic profiles and to determine route of elimination, oral 
doses of dinaline and acetyldinaline were administered to mice, rats, and 
monkeys. 

Mice, rats and monkeys were housed in metabolic cages and fasted 
overnight prior to dosing. l4 C-dinaline and “C-acetyldlnalIne were 
administered intragastrically by gavage (mice: 10 mg/kg, rats: 10 mg/kg, 
monkeys: 5 mg/kg). Radioactivity was measured using liquid scintillation 
counting and metabolic profiles were obtained using a gradient HPLC method 
with on-line radioactivity detection. 

Over a 168-h collection period following a single oral dose of dinaline 
and acetyIdina1ine to rats, 64.0% and 62.1% of the radioactive dose were 
excreted in urine and 27.5% and 30.1% in feces, respectively. The major 
rftmnnnrrf in ths fJ-R H frsr*1.-,n i- Seth rawt w»« irpfylHi 
comprising 62.9% and 65.9% of the radioactivity excreted In urine. The 
residual radioactivity in liver and kidney 168 h postdose represented 
0.022% and 0.0025% of dose for dinaline and 0.019% and 0.0021% for 
acetyldinalIne, respectively. 

In monkeys, the radioactivity excreted renally over a 48-h period 
following single oral doses of dinaline and acetyldinaline was 75.8% and 
56.0%, respectively. The major component In the 0-8 h fraction In both 
cases was also acetyldinaline, comprising 78.7% and 80.2% of the 
radioactivity excreted in urine. 

In mice, the radioactivity excreted renally over a 48 h period following 
single oral doses of dinaline and acetyldlnallne was approximately 42% and 
63%, respectively. The major component in the 0-8 h fraction In both cases 
was also acetyldinaline, comprising 38.7% and 69.1% of the radioactivity 
excreted in urine. 

After intragastric administration of radlolabelled dinaline and 
acetyldinaline to mice, rats, and monkeys, radioactivity was rapidly 
excreted, predominantly via the renal route. Metabolic profiles were 
similar both intraspecies and interspecies for the two compounds following 
oral administration. Acetylation seems to be slower In mice than In rats or 
monkeys. In all cases, acetyldlnallne Is the main compound excreted. 


TABOUTE PATTERN OF MOCLOBEM.DE in RATS: COMPARISO 

^IN VITRO results. 2) 

•auch 1 *, P- Schmid 1 \ E. Cnesser 1 *, H. Lengsfeid 21 , A. F.eury 

5^-’ i * pftfhe Ltd Basel, Switzerland 

^OeoT^Ph'arma R^earch/Drug Metabolism 
' Sept' Pharma Research/Metabol.c Dtseases 

, hemide (p-chloro-N - (2- morpholinoethyDbenzamide) beiongs to a new genera- 

° „ T „ ,b. w—«> *“ “ 1 "”* 1 **'* 

de P resS,0n ’ moclobemide in bile duct-cannulated rats and to compare 

metabolite patterns o • „ „f the isolated perfused rat liver 

. rp , ults with those obtained in a preparation of the .solated pet 

r—*•—- - - —r 

u r — « ztrs::::: r-sr -. 

« — - — -—a *-£• Z r:rj 

dM. w.. a— .hd in-viito 

Soecific differences of the metabolite patterns seen .n-v.vo, when comparing u« 

- hiie, were 

LT;1Z7L mode, was shown to he we., suited for the investigation of the 
disposition and biotransformation of foreign compounds. 

References . • wp 

[1] Da Frada M, Kettler R Keller M/Tou\-fnhibitors Moclobemide and 

"Preclinic Profile of the Irreversible MAO-A-Inhibitors" 

Brofaromine. A Comparison w.th irtevers.bl 5 . 12 (1990) 
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121 of Hepatotoxicity in the Ra, with the New and Revetsrb.e MAO-A 

Inhibitor Moclobem.de .nContrastto Ipromazrd 
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3-ARYLHYDANTOINS - BIOTRANSFORMATION OF THE HYDANTOIN RING 
R. Joly 

F.Hoffmann-La Roche Ltd, Basel, Switzerland 
Dept. Pharma Research/Drug Metabolism 

Within the 3-ary lhydantoins 1 the 5.5-dimethyl-3-(a,a,<x,4-tetrafluor-m- 

tolyl)-hydantoin (2) exhibited an interesting 


0 



antischistosomal activity against the strains Schistosomia mansoni , 
haematobium and S. japonicum [1]. 

After single oral and intraperitoneal administration of the compound 2, 
labelled with * 4 C in the C-5 position of the hydantoin ring, to mice, the 
recovery of total radioactivity in urine and feces with 60-70 X and in the 
organs and the carcass with 1-2 X of the administered dose was obviously 
incomplete. Subsequently the detection and determination of 14 C02 in the 
rc^nirntory air. accounting for 20-25 T. of the administered dose was surpri¬ 
sing, since the C-5 position of the hydantoin ring, which carries the Re¬ 
label, is shielded by the two substituents, the methyl groups. Nevertheless, 
the elimination of the label as * 4 C 02 allowed the conclusion that the hydan¬ 
toin moiety undergoes an intensive oxidative biodegredation with ring 
opening and decarboxylation. 

The isolation and identification of the major metabolites in mice urine led 
to the following postulate of the bio transformation pathway : Beginning with 
# the hydroxylation of the methyl groups and further oxidative degredation a 

ring-opened C-5 carboxylic acid must be formed, which is further decarboxy- 
lated, resulting in the liberation of C-5 as 14 C02- 

Thus it could be demonstrated, that C-5 of the hydantoin moiety plays an 
important role in the intensive metabolisation of the hydantoin ring. 

Reference 

[II LINK H., STOHLER H.R. 

Eur. J. Med. Chem. - Chim. Ther. 1984, 19, 261-65 


PAMIPRII- autoradiographic studies on transfer 
Kprilat in the rat brain 

Hans-Martin Kellner and Walter W. Esmger 


AND BINOING SITES OF ( 3 H) 
6230 Frankfurt / Main 80, 


RAMIPRIL (HOE 498) is a ney an 9ioteo s ^ i ” nv *p^ n ^bsSrption* C 1s hydrolysed 
ttthe'pharmacolog^cat active metabolite, the dicarboxyllc acid RAMIPRILAT. 

While the role of the questions remain still 
to blood pressure control is we" e the central system is separated from the 
open concerning the brain RAS. Sine £ he abi { ity of a converting enzjnne 

ffibifor 1 to e cross thisNatural barrier to reach the brain is an essential 

prerequisit for efficacy. 

The brain transfer ^ ™ 

quantitative evlTulti'on of the autoradiograms was carried out by videodensi¬ 
tometry using In automatic picture analysis device. 

, radioactivity in the brain shortly after the last 

The autoradiograms revealed radioactiv ty braln areas known from in 

RAMIPRILAT which is formed mmediateiy 
orally given RAMIPRIL. 
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1X8OS0HO3BCPIC DENGS TABGETTING IN LIVES mgr.ra 

*- r -u. 

i r " d ‘ 

Lysosomotropic drugs are taken up selectively into lysosomes 
during in vivo administration, some of them cumulate by liver 
macrophages (suramin). Lysosomotropic agents suppressing the 
rate of intralysosomal proteolysis can be considered as a model 
resembles some symptoms of inherited disorders. Chloroquine is 
known lysosomotropic and acidotropic drug, which alters the re¬ 
cycling of receptors for lysosomal enzymes,transferrin; this drug 
is used for suppression of intralysosomal proteolysis in isolated 
cells (hepatocytes, macrophages). It was shown that in vitro chlo- 
roquine inhibited purified enzymes - cathepsins B, L, H reversi¬ 
bly in concentrations less than observed inside rat liver lyso— 
somes in vivo. On the contrary administration of high doses of 
chloroquiae induced increase of both cysteine and aspartic prote¬ 
inase activity. Che prominent effect was noted in case of repea¬ 
ted drug administration. In case of single chloroquine admini¬ 
stration (50-70 mg/kg) the peak of drug accumulation in liver 
was noted 0.5 - 1 h after with the almost total, elimination 
up to 24 h. During repeated chloroquine injections in the same 
dose (7 times) similar concentrations of drug were observed in 
liver cells, but elimination of the drug was much slower ( up to 
72 h). Intralysosomal chloroquine accumulation was followed by 
lysosome swelling; the drug was bound mainly with membrane frac¬ 
tion. The increase of aspartic and cysteine (less) proteinoses 
activity possibly was related to intralysosomal storage and se- 
condary cha ng es of the structures. 

It* s known that in vivo chloroquine was cumulated by liver and 
muscle tissues .Some complications during pharmacotherapy by this 
drug can be result of lysosomotropic action of chloroquine, 
especially during chronic treatment. 
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IDENTIFICATION OF CONJUGATED METABOLITES OF MORPHINANIUM ENANTIOMERS AFTER 
RAT LIVER PERFUSION WITH IONS PRAY LC/API-MS 

A lisa a L Lansing . K*rln de Jong., Andrles P. Bruin*. R.A. d* Z..uw 

University C.ntr. for Pharmacy, Department of Analytical Cha«iatry and 
Toxicology, Ant. Deusinglaan 2, 9713 AW Groningen, Th. Netherlands 

On acudvlne .tereoselective pharmacokinetics and metabolism In a rat liver 
perfusion with 14 C- labelled quaternary ammlua compounds N-methyldextror¬ 
phan and N-methyllevorphanol, wa observed the formation of three 
metabolites. 




N-me thyllevorphanol 


N-methyldextrorphan 


one of these could be hydrolyzed by ^-glucuronidase. The others couldl not be 
hvdrolvzed by B -glucuronidase nor by erylaulphataae. To fur*" * n * 1 7 
i«. «*abolit;. 8 w. used lonapr.y U!/AP1-HS(1) a -athod ^ proven 
to be successful for these quaternary ammonium compound*. No thermal 
dexr.daclon of the quatern-iy miaIu. »r«W 

metabolites end parent compound from endogenous compounds, we made use of 
compounds labelled with the stable isotope deuterium. V. carried out a rat 
perfusion with a 1:1 mixture of %-l.b.ll.d N—thyld«a:orphan and 
unlabelled N-methyldextrorphan and analyzed the sMiple. of bile and 
perfusate with LC-HS. HPLC wee done on a Spherieorb S5C6 column (150 am 2 
„ I.D.). Gradient elution wee employed with an awnium acetate buffer and 
acetonitrile. After UV detection the eluate was led through a splitter, 
- which allowed ce. 1% of th. eluate to flow Into the ioneptay 
and to the atmospheric pressure Ion source of a NERHAG R 3010 triple 
quadripole -a». spectromater. With thl. method «/z-value, of 
metabolites could be determined and two -etabolltee could be Identified a. a 
glucuronida conjugate and a glutathione conjugate, respectively. Also, data 
on N-methyllevorphanol will be presented. 


(1) a.P. Bruins, T.R. Covey, J.D. Henion, 1987, Anal.Chea. 59, 2642 
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METABOLISM OF SEVERAL ERGOTS IN RAT CULTURED 
BIOTRANSFORMATION IN YOUNG AND OLD RATS. 


HEPATOCYTES. COMPARISON OF CQ* 


A. Larraurl , G. Maurer and A. Vickers. 

Biopharmaceutical Dept., Sandoz Pharma, CH-4002-Basel, Switzerland. 

The biotransformation of CQA 206-291 has been studied in rat primary 
hepatocyte cultures to elucidate the in vivo first pass effect and 
bioavailability. Additionally the metabolism of CB 154, SDZ 208-912 cn 
32-085 and COP 201-403 have been investigated. 

Hepatocytes were isolated from male tfistar rats after liver perfusion with 
collagenase. Cells were seeded on nu-serura coated plates at a final density 
of 5 x 10 5 viable cells/ml and maintained in culture with Complete Medium 
(DEMEM:F12 plus 0.2X bovine albumine, IX nu-serum, antibiotics, hormones and 
ligands). Medium was changed 45-60 minutes after seeding and was replaced by 
fresh medium containing the drugs (10 uM). Hepatocyte cultures were exposed 
to the drugs from 0 to 48 hours. 


Rat cultured hepatocytes metabolized CQA extensively with respect to turnover 
(90 and 98X of total metabolites formed after 24 and 48 hours incubation 
respectively) as well as regarding the number of metabolites formed. The 
quantitation of the metabolites and the parent drug was based on the 
integration of radioactive peaks obtained after HPLC separation of the 
metabolites. Based on retention time and/or metabolites available as 
reference compounds several peaks can be assigned tentatively to metabolites 
produced in vivo in rat. In general rat cultured hepatocytes exibited a high 
turnover for each ergot investigated with the exception of 208-912. The 
percentage of parent drug in the medium after 24 hours incubation for CQA, 
CB 154, CU and CQP (10, 16, 5 and 11 respectively) correlated well with data 
from animal studies in rat, where a low bioavailability (6X, IX, <5X and 5X) 
and high first pass effect was observed. The ergot 208-912 is known to have a 
low first pass effect and high bioavailability in vivo in the rat (58X). The 
percentage of the parent drug after 24 hours of incubation in rat cultured 
hepatocytes was 55X. These data show that drug turnover in rat cultured 
hepatocytes is a predictive measure for in vivo first pass and drug 
bioavailability and consequently a useful way to evaluate these parameters 
for newly developed compounds. 


On the basis that a decline in hepatic drug metabolism has been shown with 
senescence in rats, the metabolism of CQA was compared in cultured 
hepatocytes obtained from young and old rats. We have demonstrated that CQA 
turnover after 24 hours of incubation is lower in aged than in young rats, 
and that the half-life of CQA in the culture medium is increased in the aged 
rat (17.8 h) compared with the value obtained in young rats (7.5 h). The 
kinetics of CQA metabolism may be altered in the aged rats and is currently 
being investigated. 


wE METABOLISM OF CHIN0IN-L75 IN THE RAT 
, .nr LiSvai 1 Istvan Szatmari 1 and GSbor Czira 2 

f^T^rnaceutical and Chemical WorKs Co.Ltd., Oept of Drug MetaboUs* 

«^ a i H i°rr^ur u r^ »- 1525 9udapest ’ 

could also be Diol^ically^^cUve^ompo^ ^ ^ plasma and urlne of rats 
compounds were "P ®**** 1 TLC.J radioactivity eliminated via the urine 

was^th^unS^d "“leculo. urinary metabolites^r^ldent^ie^by^^mass 

spectrometry^after ^atisation be N-dealKylated 

with reference materials. The majo p _f-methamphetamine - 16 D*, P 

compounds (p-F-amphetamine - ^ structures are alsobrologicallY 

sstr-iss 1 .»»*•%»«a 

if-) optical isomer and as duringthe rormavi algo L ( .) optical 

>■“ &•»£, ’STS °S£ — «'■«*" “ “”” 1 

SSS'wSS WO » 0 M U—- 


160 


161 


A 


689C068Z0Z 


Source: https://www.industrydocuments.ucsf.edu/docs/txdl0000 



P 438 


P439 


Metabolism of Metronidazole and Antipyrine in the Rat 
Steffen Loft\ Alice J. Nielsen, Birgit E. Borg and Henrik E. Pouisen. 


Department of Pharmacology, University of Copenhagen, Denmark' 


The use of cocktails of probes provides ideal conditions for the study of co-regulation 
of their metabolic rates and more information regarding possible differential regulation 
of the involved enzymes. In the present study a cocktail of metronidazole (MZ) and 
antipynne (AP) was assessed for the non-invasive study of hepatic drug metabolism in the 


As for AP the saliva-plasma ratio of MZ proved to be unity in 48 sample pairs from 6 
anaesthetized rats (r=0.97). As for AP the clearance (CL) of MZ could be determined 
from one sample without loss of precision and accuracy compared with conventional 
determinations m 26 control, phenobarbetal (PB) or S-napbthoflavone (BNF) induced, or 
anaesthetized rats (r=0.99). In 6 rats administered MZ and AP, each alone and as a 
cocktail, the CL and fractional clearances of the two drugs could be determined from the 
same saliva sample and urine collected for 24 h without drug-drug interactions. 

Tlnee groups of 6 rats were treated with PB, BNF or nothing (control) prior to 
administration of MZ and AP as a cocktail. The total and fractional clearances were 
determined from one saliva sample collected after 4 h and urine collected for 24 h. PB 
increased the total and fractional CL of MZ to the acetic add (MAA), hydroxy (HM) and 
glucuromde metabolite (GM) by 3-7 times. BNF increased the total CL of MZ and the 
formation rates of the oxidative metabolites, MAA and HM, by 5 times, but left the rate 
of glucuronidation unchanged. PB increased the total and fractional CL of AP to 3- 
^ra^hylonripyrine (HMAP), norantipyrine (NORAP) and 4-hvdroxyantipvrine 
(OHAP) by 4 times. BNF increased the total CL of AP by 4 times and the formation 
rates of NORAP and OHAP by 10 times but left the fractional CL to HMAP unchanged. 
In these 18 rats the formation rates of the three MZ metabolites correlated significantly 
wth several of those of the AP metabolites (Table). However, the correlations between 
the metabolite formation rates and the CL of the other drug and between those of AP 
metabolites and the rate of glucuronidation of MZ were as high or higher than the 
correlations between the formation rate of the oxidative metabolites of the two drugs. 
Moreover, the latter correlations were generally related to the effects of the pretreatments 
and not apparent within each group of rats. 


Correlations (r) 

CL MZ 

CL > MAA 

CD>HM 

CD>GM 

CLAP 

0.81* 

0.81* 

0.85* 

035* 

CL-> HMAP 

0.63* 

0.57* 

0.19 

0.75* 

CL-> NORAP 

0.50* 

038 

0.64* 

030 

CL -> OHAP 

0.77* 

0.70* 

0.76* 

0.69* (• p<aQ5) 


It is conduded that a cocktail of metronidazole and antipyrine and non-invasive sampling 
are recommendable for the study of the differential metabolism of foreign compounds in 
rats in vivo . al , 
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TRANSFORMATION OP N-ACETYLSULPHADIMIDINE IN HUMAN URINE. 

Svetlana I. Makarova, Vyacheslav V. Lyakhovich. 

Institute of Clinical and Experimental Medicine, Siberian 

Division of the USSR Academy of Medical Sciences, 630117 

Novosibirsk, USSR 

Sulphad imi dine is a wide spread test drug used to determine 
an acetylation phenotype. The main sulphadimidine (SDM) me¬ 
tabolite is its N-acetylated derivative - N-acetylsulphadi- 
midine (NASDM). Colorimetric methods used in clinical prac¬ 
tice are indirect and, besides that, sensitive to different 
compounds having a NH^ group rather than to SDM only. 

The aim of our studies was to detect NASDM by direct HPLC 
method in urine of patients receiving SDM. The following 
effects were discovered during the chromatography of standard: 
i) chromatography of the standard NASDM solution reveals a 
single peak with a retention time (Rt) of 23 minutes, ii) af¬ 
ter the standard solution is added to urine the peak of pure 
NASDM gradually disappears during one hour and a peak of 
transformed NASDM (Rt of 7-5 min.) simultaneously appears. 

Chromatography of urine of the patients receiving SDM ex¬ 
hibited peaks corresponding to SDM itself (Rt - 6 min.) and 
transformed NASDM (Rt - 7-5 min.), whereas a peak of pure 
NASDM (Rt - 23 min.) has not been discovered. This is probab¬ 
ly due to the fact that produced in liver NASDM in urine 
transformed another form whose chemical composition is not 
yet determined. 

Thus, it has been shoun that the urine of patients recei¬ 
ving SDM contains transformed NASDM rather than pure one. 
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3 H HAVELBINE PULMONARY DISTRIBUTION STUDY IN RAT RT 
AUTOHISTORADIOGRAPHY. IN YITBO IN 71 VO APPROACfflS 
QUANTIFICATION BY IMAGE ANALYSIS. 


R. MASSE (1) A. KRIKORIAN (2) F. 
P. COCHET (3) N. BROMET (3). 


BREILLOUT (2) 


^A - S ervioe do Pathologie Expdriaantale, BP 6, &2BS 
BONIENAY AUX SOSES. FRANCE 

£Sf5!!? FABRE MEDICAMENT, 192 rue Lecourbe, 75015 PARIS. 
FRANCE 

12 avenue de Concyr, 45100 ORLEANS. 

FRANCE 

Navelbine (vinorelbine DCI), a new anticancer agent, 
, bM " previously shown in animal axparinents to 
"2 COnCe , ntrate in lun * tis sue. Consequently the ain 
°f th . 1 * " ork “** t0 further investigate the pulmonary 
distribution of the drug under both in vitro and in 
vivo technique. 

■' " i 

• In vitro, an isolated rat heart-lung preparation 
was used, perfused through pulnonary artery with 
5 Mbq (0.4 mg) 3H-NVB in Mac Coy's nediun 
rollowed by repeated pulnonary washings. 

« In vivo, aH-NVB was injected by r.V. route 

- 20 MBq) and aninals were 

sacrificed after 3Q and 120 ninutes. 

Autohistoradiographs (ILFORD K5 enulsion) were exposed 
for one nonth and developed with D19b. " 

Pulnonary- uptake of radioactivity, as neasured by li¬ 
quid^ scintillation counting, was 0.2 MBq per- gras of 
fresh tissue by both techniques. 

Both approaches showed a uniforn distribution of 
radioactivity over all alveolar and interstitial' struc- 
tures, however, m. vitro, exposure, yields in - the.-region 
of 5 tines nore silver grains than that of in vivo. 

These findings are confirned by examination. ot paraffin 
Se K t ^"f .® S wel1 as se «ii.-thin sections, of araldite 
embedded tissue, where conparable uniforn radioactivity 
levels^in conjunctive tissue, smooth muscl*„ oytoplass 
of epithelial cells, cytoplasn of endothelial.*'cells and 
ar ». There is no particular* Binding to- 

associated bronchial' lynphoid formations although rare 

intrS°^ •??. lab ® U . inr ?® re , seen in non-identified 
intra-capillar and pleural cells:- 

These quantitative observations are under confirmation, 
using a quantitative inage analysis nethod. 
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SSSSpSeNIC DRUG. IN HUMANS. 

3 waynadier*. J. De Graeve". J.P. 

^ de Recherche Pi-re Fabre. 17. avenue lean Moulin 81106 Castres. 

France. le de Toxicologie, Unit 6 de Biochinie, 

^aboratolre de Chiaie 323 , 84000 Sart Tilean. LiAge 1. 

Xnstitut de Pathologie - Batieenc d*3. 

Belgiqvie. 

, Moat: of the radio activity 

In a previous study, -a ^served^ ttat^ ^ ^ kidneys (unpublished 
administered in 300 sg of l4C 33 fh <n layer chromatography. and 

results). Urine extracts were separatee oy t enough material 

8 spots were observed by W^roughly scaled, a human volunteer 
to purify and identify thm metabolites ^^ Uected ^ added to a small 
was administered a 2400 mg do . recovery. Enzymatic hydrolysis 

amount of radioactlve tracers. to control Perforlll ance Thin Layer 

Chromatography spectro^try to suggest -taholites 

«gs:i«iLSsris—srii-J r » “ —“ 

f "^LIorT^isocratic HPLC determination was elaborated for 2833 end 
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THS NSTABOLISH OT BD1Z0 [A] PYRENE GENERATED Bt CO-CULTURED HEPATOCTTES IS 
STRONGLY INFLUENCED, THEN USING DIFFERENT RAT LITER EPITHELIAL CELL LINES 

I.. Ml TW *nv 4 V(TtN 


Mali tor* *. Dietmar Uteach*, rranz Oesch* and Karl L.Platt* 

*Institute of Toxicology, University of Mainz, Obere Zahlbacher Strata 67, 
D-6500 Mainz, FRG. 

♦present address: Central Unit Toxicology, CIBA-GSIGT Ltd*, CH-4002 Basel 

Cultured hepatocytes are an intensively investigated netabolizing 

system. The sain limitation in using this ip-vilrg system to investigate the 
metabolism of drugs and other xenobiotics, is the decrease in drug metaboli¬ 
sing enzymes during the first hours of culturing* 

Co-culturing freshly isolated hepatocytes with rat liver epithelial cells 
(RLEC) has been shown to stabilize various phase I and phase II enzymes during 
a period of S days, but to different extents (see accompanying presentation by 
D. Utesch et al*). 

In the present study the metabolism of benzo(a]pyrene (BaP,30 pH) was used 
to characterize the metabolic capacity of hepatocytes (1 x 10«/plate/24h) 
co-cultured with four different rat liver epithelial cell clones for 8 days. 

As the metabolic pattern of this polycyclic aromatic hydrocarbon is a result 
of the activity of nonooxygenases, epoxide hydrolases, glucuronosyltransfera¬ 
ses, sulfotransferases and glutathiontransferases. Bap metabolism can be used 
to define the metabolic status of cultured hepatocytes. 

Four different epithelial cell clones (RLEC 1-5) were able to keep the 
parenchymal cells in good morphological status during an 3 day period of 
culturing. Furthermore the measurement of total BaP turnover (156 ± 11 paol/ 
10« hepatocytes/24h n«4) and the turnover to phase I metabolites (8,3 t 1,1 
pool/10* bopatocytes/24h, n*4> diiv**d no difference between the distinct 
epithelial cell lines used in the co-culture system. 

In contrast to these results, the metabolic pattern of BaP generated by 
hepatocytes was strongly influenced when using cell lines (RLEC 1-5) as the 
co-culturing system. 


hepatocytes co-cultured with suspended 


ratio of metabolites 

Run 

RUBC5 

RLBC3 

RLCC4 

hepatocytes 

BaM,lG-dibydrodiol/ 
BaP-7,8-dihydrodiol 

1,2 

1,6 ± 0,1 

0,6 ± 0,1 

3,6 

0,6 ± 0,1 

BaP-9, l(Mihydrodiol/ 
BaP-4,5-dihydrodiol 

4,2 

4,6 ± 1,1 

1,4 ± 0,4 

12,8 

0,8 t 0,1 

total dihydrodiols/ 
total phenols 

2,2 

6,0 ± 3,8 

1,1 ± 0.5 

2,1 

1.1 i 0,2 


Only hepatocytes co-cultured with one single epithelial cell line (RIEC3) 
were able to express the same aetabolic pattern as freshly isolated hepato¬ 
cytes. ^ _ 

These results demonstrate, that measuring the metabolic pattern of a complex 
metabolized substrate can be a more sensitive tool for characterizing the 
suitability of in-vitro systems in metabolism studies, than determining the 
activity of single enzymes,or total turnover rates. 
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METABOLISM OF BONNECOR" in rats. 


Uwe Morgenroth, 
Zerjatke, Thomas 
Rodionov. 


Panmer K1 m“ r l° l T kmar Starke, Wilf rie d 
allmer, Ulrich Joram and Alexander P? 


Pharmacology, USSR Acad Med <ili QDR ’ and Institute of 
125315 Moscow, USSR So1 " ’ ul • Baltyskaya 8 , 


Possible influences of sex, route Zf adm* f*. preaented - 
chronic treatment have been checked SitTT° n ' and 
following administration nf *-k . Metabolic data 
lites were also obtained. ^ " ai " B ° nnecor * »etabo- 




In vitro microsomal N-oxidation of 6-(pyndin-3-yl)-<iuinolin-2(lH)* 
one by different species. 

N. T. On 1 , L. A. Damani 1 and D. J. Ranee 2 . 

1. Chelsea Department of Pharmacy, King s College London, 
Manresa Road, London, SW3 6 LX, UK. 

2. Department of Drug Metabolism, Pfizer Central Research, 
Sandwich, Kent, CT13 9NJ, UK. 

The search for alternatives to the digitalis glycosides in the 
treatment of congestive cardiac failure has led to the introduction of 
several new agents. UK-57,400, 6-(pyridin-3-yl)-quinolin-2(lH)-one, is 
a prototype compound of a series which possesses positive inotropic 
and vasodilatory properties [1]. 

In dogs and rats, UK-57,400 undergoes rapid metabolism at the 
pyridyl nitrogen to the N-oxide which accounts for its short biological 
half-life The extent of in vitro N-oxidation by liver microsomes has 
been examined in three species, rats, guinea-pigs and dogs. Due to 
the high substrate to product ratio, we have developed a specihc 
HPLC assay to directly quantify the N-oxide formation in enzyme 
kinetic studies.UK-57,400, its N-oxide and the internal standard (8- 
methyl derivative of UK-57,400) are retained from the incubation 
mixture on a C18 Bond Elut® solid phase extraction column and 
eluted with methanol. The concentrated extracts are analysed by 
reverse phase HPLC on a Spherisorb® 5pm Phenyl column (12.5 x 
0.46 cm), a quarternary mobile phase consisting of ammonium 
acetate buffer containing 2% TEMED (50mM, pH 3.6), methanol, 
acetonitrile and sodium acetate buffer containing 2% TEMED 
(50mM, pH 5) (90:15:18:60) at a flow rate of 1 ml/min, with UV 

detection at 254 nm. The calibration curves are linear for the range 1 
to 10 nmoles/ml incubate. The coefficients of variation are below 5% 
at the tested concentrations of 1 nmole/ml and 10 nmoles/ml. Liver 
microsomal fractions from rats, guinea-pigs and dogs (n=3) 
metabolise UK-57,400 at the rate of 1.09 nmol/min/mg protein, 0.31 
nmoi/min/mg protein and 79.67 pmol/min/mg protein respectively^ 
Further work is in progress to establish the involvement of 
cytochrome P-450 in this reaction, particularly the phenobarbitone, 
ethanol and pyridine inducible forms. 

Reference 

1 Alabaster CT, Bell A S, Campbell S F, Ellis P, Henderson C G, 
Roberts D A, Ruddock K S, Sammuels G M R and Stefamak M H. J 
Med Chem, 31 (1988), 2048-2056. 
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3-OJUOJRONimTION/l ACYLATION OF ESTRADIOL-l*** IN CATTLE : 

BIOSYNTHESIS GF A CLASS OF OOHP1EX CONJUGATES OF ESTROGBC5* 

A, Paris . O. Rao, M. Tferqui & G. Bories 

DBA, Lataratoire des Xenohiotiques, 0P3 - 31931 Toulouse Cedeat, France 

The recent study (1) 2 on the biosynthesis of C-17 long chain fatty acid 
esters of estradiol-17B using bovine liver derived microscmes suggested a 
further hepatic metabolic step could occur and lead to glucuronide derivati¬ 
ves in position 3 of estrogen-17-fatty acyl esters. So, in the course of the 
reappraisal of estradiol-17B metabolism in veal calf, we have focussed our 
attention on the structure of conjugated estrogens excreted in bile. 

After the hydrolysis of biliary estrogens with bovine glucuronidase and 
the solvent extraction of freed metabolites, about five percent of the total 
radioactivity were partitioned in a non-polar phase. These lipoidal meta¬ 
bolites were cleaved only by alkali {KOH 5% in ethanol) but not by mild 
saponification with NaHCC^. The main recovered radioactive metabolite was 
identified by HPLC on normal and reversed phase systems and by crystalliza¬ 
tion to constant specific activity. It was shown to be estradiol-1^ which 
is the major metabolite of estradiol-17B in cattle (trace amounts of estra- 
were also detected). These non-polar metabolites further chromato¬ 
graphed on a Diol-column behaved the same as estradiol-17 &( -17 paimitate. 
Finally, these esters were separated as five major metabolites, the fatty 
acid moities being : arachidonate (15%), linoleate (27%), oleate (26%), 
paimitate (18%) and stearate (11%). 

Altogether, these results are indicative of a mono-acylation of estra- 
diol-17^ on position 17 and a mono-glucuromdation on position 3. Conse¬ 
quently, the presence of this new class of metabolites of estradiol in bile 
confirmed the existence of an in vivo active hepatic estrogen-17-acylation 
# and strongly suggests a further hepatic metabolism of estradiol-17^ fatty 
acid esters as 3-glucuronides. So, estrogen-17-fatty acid esters that have 
been shewn to be long acting estrogens due to their low elimination , can 
no longer be considered to represent a complete protective form towards 
degradative processes. 

1. A. Paris and D. Rao. J. Steroid Biochem. 33 (1989) 465-472. 

2. J.M. Larner, N.J. Mac Lusk y and R.B. Hochberg, J. Steroid Biochem 22 

(1985) 407-413. 
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COMPARATIVE IN VIVO METABOLIC SIVDY OP TWO 
2-aminopropiophenone derivatives 


Milena Pokrajac , Branislava Miljkovic and Branka Misailovfc 

Department of Pharmacology and Pharmacokinetics, Faculty of Pharmacy, 

*** . D 1 . p n_ iag . iinnn R»inrade. Yuaoslavia 


Diethylpropion ( 2 -dlethylamlnopropiophenone) and tupropion / 2 -(t-butylamino) 
-m-chtoro-propiophenone/ are two 2 -aminopropiophenones used ^norecUc 
and antidepressant agent, respectively. While diethylpropion has been knovn 
for a longer time, bupropion is a newer derivative* 

The aim of this work was to investigate in vitro metabolism of both Heriva i , 
in order to compare in vitro metabolic pictures obtained between the two 
derivatives, as well as to compare ana evaluate the results in respect to the 
known in vivo data. 

The in vitro metabolism of these compounds was investigated using the 
SSil050 g supernatant and the washed microsomal fr^tton -Homoge¬ 
nized rabbit liver. The incubations were carried out aerobically at 37w, for 
30 to 60 minutes, with control experiments earned oat concuren y. 
structures of the metabolic products formed were compared to stand«rd 
compounds, obtained commercially or synthetized, and furthef G rT fr!, both 
using thin-layer chromatography (TLC ), gas chromatography (GC), and boJt 

direct inlet and chemical ionization mass spectrometry (MS)* 

The results obtained showed extensive metabolism of both compounds, giving 
bo^t deautylated and reduced metabolic products, as well as deammated ones. 
The main metabolites of diethylpropion obtained in vitro were formed by 
carbonyl reduction, alpha-C-oxidation followed by deamination, and 
N-<eethylation followed by N-oxidation to give corresponding hydroxylamtnes 
and nitrones or amines. Bupropion is metabolized by HirectN-oxidation 
alpha-C -oxidation followed by deamination, carbonyl reduction, N^iealkylation 
followed by N-oxidation and, differently from diethylpropion, by oxidation of 
the bulky terc-butyl group, rather beta than alpha because of the absence of 
the hydrogen alpha to the nitrogen atom. The noticable differences m the 
metabolism of these compounds were based on structural differences, where 
bulky terc-butyl group of bupropion had the highest influence. 

It is important to point out that very similar metabolic pictures were obtained 
with both compounds when the washed microsomal fraction was used instead of 
the 9030 g fraction. 
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THE FATE OF THE DIASTEREOMERIC GLUTATHIONE CONJUGATES m? 
rS V cSS™ 0 r AND IN THE PERFUSATE OP 

MW**— Pplhujjs, Dirk KF. Meijer*, K. Sandy Pang** and Gerard J. Mulder. 

Ce ^^° r u B '^ Pharm * !eutical Sci«»«*». Oniver.ity of Leiden, po 
B on 9603,2300 RA Leiden, The Netherlands, ‘University Center of Pharmacy, University of 

?o r 3 o ee C^ DieD ’ NetherUl,dj “ d "Faculty of Pharmacy, UniveStfty of Toronto! 


Glutathione (GSH) conjugation is an important pathway in the elimination of zenobiotict. 
It is catalysed by several glutathione-S-transferase isozyme families, which show 
stereoselectivity towards chiral substrates such as a-bromouovalerylurea (BIU): in vivo 
and in yitoo work showed a more rapid conjugation and blood-elimination of (R)-BIU than 
of (S)-BIU (Polhuijs et al, 1989). The GSH conjugate of (B)-BIU was more rapidly 
in bile than that of (S)-BIU. Furthermore, the urinary excretion rate of the mercapturate 
from (R)-BIU was faster than that of (S)-BIU (te Koppele et al, 1986). This may reflect a more 
rapid GSH conjugation of (R)-BIU, but could also be due to a different handling of the GSH 
coxuugates. 

To determine the fate of the two diastereomeric GSH conjugates of BIU, <R) and (S)-IU-G, 
once they are present in blood, we injected the racemic mixture of the conjugates 
intravenously in the rat. Only very little (<5%) of the dose of the GSH conj u gates was 
excreted in bile. Most 070%) was further metabolized into the two diastereomeric 
mercapturatee, which were excreted in urine with the same excretion rate, thus, showing 
no stereoselectivity. These results show that IU-G present in bile after of 

BIU, is formed almost exclusively in the hepatocyte. These results were confirmed in 
isolated, recirculating liver perfosions; the conjugates were not metabolised by the liver. 
Hie conjugates were also administered intravenously to rats with ligated kidneys; still very 
little IU-G was found in bile. In both in situ single pass and in recirculating liver perfusions 
it was found that the BIU enantiomers were excreted as (R) and (S)-IU-G in bile as well as 
in the perfusate* 

In summary: (R) and (S)-IU-G formed in the hepatocyte, can be excreted both into bile and 
to the blood (perfusate); once the conjugates are present in blood (perfusate), they can be 
further metabolised in vivo into mercapturate* and excreted as such in urine. Furthermore, 
a difference in urinary excretion rate of the mercapturates after administration of 
unconjugated BIU is most likely a result of a stereoselective GSH conjugation of BIU rather 
than of a stereoselective handling of the conjugates. 


References; Te Koppele, J.M. et al., J. Pharmacol. Exp. Ther. 239,905*914,1980. 
Polhuijs, M. et al„ J. Pharmacol. Exp. Ther. 249, 874-878,1989. 


i roufi-TFRM DISPOSITION OF SINGLE DOSES OF THE BISPHOS-HONATE 


A. Probst and K. Schmid 

CIBA-GEIGY Ltd., Basel, Switzerland, Pharma Research & Development 


Pamidronate disodium (CGP 23 339 A, ARED'A*) is a potent inhibitor bone 

resorption which acts by in ^' bl “ ng ( t0 60 % 0 f the dose) and long 

its disposition is characterized by an extensive tup tu 
lasting retention in the body, chiefly in the bones. 

ttT ra^^y^nvestteating i^btH^-distribrnlra "wlKile-^N^'^utorMliography? 1 ^ 11 to ^6 
montta and "its* elimination from the body (renal excretion rate) up to about 17 
months after intravenous administration of single doses o 
14 C-labeled compound. 

injected P*C|pamidronate .was 

" « within t »< ^“’^2 

spi d ee t n co 31 ! 3 'szxrz** 

™ <y ««">- V —r-tJ“ 

[ 14 C|Pamidronate not retained in the body was excreted predominantly via the 
kidnev^ 11 within 4 days (20-30% of the dose). Thereafter, renal excretion of 
kidneys wiui y which declined multiexponentially. In 

TTJiZtZ o”e ratJIf renai " Nation deciined with a half-life in 
c e r^i of 250-500 days. On the basis of the distribution studies it was 
concluded that during this terminal phase renal excretion reflected elimination of 
[ 14 C]pamidronate from the skeleton only. 

Integration of the renal excretion rates showed that within the observation 
Deriod of 17 months 50-60% of the [ 14 C|pamidronate disodium dose had[been 
Lcreted with the urine. Assuming the contribution of biliary excretion J\° . 
rorai^tl of radioactivity to be negligible -MdgV KjrnJMr* 
35-50% of the dose was still in the skeleton at the 

oeriod and that a large portion of the administered pamidronate would never be 
^^r^ Comnanson of the amount of radioactivity persisting m the tibia at 
^Tend r™iment with that found in the tibia of different rats 1 day 
after dosing was in agreement with these figures. 
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KINETICS OF THE BISPHOSPHONATE PAMIDRONATE DISODIUM 
(CGP 23 339 A, AREDIA*) IN SELECTED TISSUES OF RATS AND MICE 
DURING AND AFTER REPEATED DOSING 

A, Profot and K. Schmid 

CIBA-GEIGY Ltd., Basel, Switzerland, Pharma Research & Development 


r vm ^ ^rnNUlGATlQM QEA gYFFTHFOIP INSECTIC IDE 


tyf £ Proul and N. Q. Gibson. 


ICI Central Toxicology Laboratories, Alderley Park, Macclesfield, Cheshire, S 
4TJ. U.K. 


Pamidronate disodium (CGP 23 339 A, AREDIA®) is a bisphosphonate used for 
the treatment of Paget's disease and tumor induced hypercalcaemia. We have 
investigated its distribution, accumulation and elimination in mice and rats during 
and up to eight months after daily i.v. treatment with 1 mg/kg of 14 C-labeled 
compound for 16 consecutive days. 

In both species and at all time points investigated pamidronate was located 
predominantly in bones. The uptake of pamidronate in bone tissues varied among 
the bone samples investigated. 

Upon repeated administration pamidronate accumulated in ail biological samples 
investigated. In both species, the highest accumulation of pamidronate was found 
in bones, where the increase in concentration was almost directly proportional to 
the total dose administered. 

The distribution and the accumulation of pamidronate in the body of rats and 
mice differed in that the uptake and the accumulation of the compound into soft 
tissues (particularly in the liver and the spleen) was distinctly more pronounced 
in mice than in rats, but in both cases was lower than in the skeleton. 

After termination of the 16-day treatment pamidronate concentrations decreased 
very slowly in all investigated organs and tissues in both species. The slowest 
decline of pamidronate concentrations was found in the bones with terminal half- 
lives in the range of 150-250 days in rats and of 300-550 days in mice. 

In the soft tissues the decline in pamidronate concentrations was more rapid 
than in the bones, with terminal half-lives which ranged from 80-150 days. In 
the plasma pamidronate concentrations declined approximately monoexponentially 
with a half-life of 25-50 days. 

If the decline of concentration was corrected for the growth of the animals 
during the experiment, as exemplified for the tibia, the true elimination was 
estimated to proceed with terminal half-lives in the range of 400-450 days in 
rats and of 600-1200 days in mice. 


preferentially distributed into adipose tissue. 
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These metabolites were unequivocally tdenltfied by mass specltometry. the spectra 
being identical to that of chemically synthesised latty acid es 
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° e ‘ H ''-''*» ««s... ANT«RRHnwc o RU<s . 

KRubin, PCarlebom,C-G Regardh, C Baamhielm. 

AB Hassle, Cardiovascular Research Laboratories, S-431 83 Mdlndal 
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H 234109 r 6 110 3 h0urs Whereas *• e'im,nation ofrCST 

metabolites was much slower. The bioavailability of the low dose was abom ™ <T 
and fecal excretion was of equal importance for toe el«on o, toe d^ 8,131 

The AUC increased disproportionately with increasing dose indicatim non-iin.., 

sssssg r««•»»•«»«»»»"•«**.» 

Of the given radioactive dose left in the tissues after the first day. 


«r 


BI0TRAH8F0RMATI0N OF NITRENDIPINE IV THE DOG 
n.Scherlinq and W.Karl 

Bayer AG, Institute of Pharmacokinetics and Central Research/ 
central Analytical Laboratory, 5600 Wuppertal and 
5090 Leverkusen, FRG 

l 4 C-labelled Nitrendipine (3-ethyl 5-methyl 1,4-dihydro-2,6- 
dimethy1-4-(3-nitropheny1)-(5-carboxy, 6- 14 C 2 ]pyridine-3,5- 
dicarboxylate) was administered intraduodenally to a female 
Beagle dog (dose:5 mg/kg). Urine and bile (from bile fistula) 
were collected over a period of 24 hours. 

The metabolite profiles in the excreta were established by HPLC 
(diode array detection, radioactivity monitoring). The unchanged 
drug was neither detected in the urine nor in the bile. Nitren¬ 
dipine was extensively metabolized: 17 metabolites were isolated 
by LC and HPLC, resp., and identified by comparison with the 
reference compounds using HPLC with diode array detection, 
1 H-NMR-spectroscopy, FAB-mass spectrometry and combined GC/MS 
after silylation. More than 85 % of the renally eliminated 
biotransformation p^^d^cta. (approx. 33 % of dose) and about 
83 % of the metabolites present in the bile (corresponding to 
35 % of dose) have been identified. 

The large n umb er of metabolites was produced by some common 
biotransformation reactions: 

- oxidative ester cleavage (also at the DHP state, not only at 
the pyridine state) 

- hydroxylation of the methyl groups at 2- or 6-position 
(at the DHP and pyridine state) 

- dehydrogenation of the 1,4-dihydropyridine system 

- glucuronidation as phase II-reaction forming ester- and 
ether-type conjugates 

- reduction of the aromatic nitro group (minor biotransformation 
reaction) 
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DISPOSITION OF THE ANALGESIC TRIAL DRUG CGP 29 030 IN RATS 
MARMOSETS AND BABOONS AND ANALGESIC ACTIVITY IN RATC ANDMcl 

SchQB Hi 1 . Flesch G. 1 , Schweizer A 1 ., Kriemler H.P. 2 , Winkler T. 2 & probst A. 1 

CI8A-GEIGY Limited, Basle, Switzerland, 1 Pharma Research and Development 

Central Function Research 


The absorption and disposition of the analgesic trial drug CGP 29 030 (I) ha 
been investigated in rats, dogs, marmosets and baboons using ,4 C- and non-labeiila 
compound. ueQ 


Orally administered CGP 29 030 was rapidly absorbed in all animal species 
investigated, the extent of absorption varied between 50 and 100%. Following 
5 mg/kg i.v. and p.o. doses of [’*C1CGP 29 030 (as HC1 salt) to rats, radioactivity 
was distributed widely throughout the body including the brain. 

Excretion of radioactivity was almost complete within 4-7 days in all species- the 
major portion of the dose was excreted within the first 48 hours. In rats and dogs 
excretion proceeded mainly via the bile, while in marmosets and baboons the 
renal route predominated. CGP 29 030 was extensively metabolized; the pattern 
of metabolites in urine consisted of several compounds, virtually no unchanged 
CGP 29 030 was excreted in all species. The giucuronide of the desmethyl 
metabolite U was identified as the main metabolite in rat bile and in the urine of 
the other species. Further, the giucuronide of metabolite III was identified in 
urine of marmosets and the piperazinone metabolite IV in urine of rats 
Metabolites II and III could be quantified by HPLC in plasma of marmosets. From 
these findings the main biotransformation pathways of CGP 29 030 are proDosed 
as follows: 


disposition STUDIES WITH [ 125 I]-0EFIBRDTIDE 


o Fisher*, A H Johnston*, R Pescador + 


Oefibrotide is an °^^^ 0 ^ 1 i bo n cleotides b of 1 roolecular weight 

the plasma klnet ’“ 1 “!A 1 ^thods of sufficient sensitivity to 
Oefibrotide; no analytical metnoos or haye as yet 

enable P^X^ 'e havf ex^ined tfi’K MnrtScs of total 

been available. -i nf a intravenous administration of 

radioactivity <£al and tr en k1ne tic profiles 

rUbi].labelled Oefibrotide. The erTecj, u. with potassium 

of radioactivity following P^-treatment of a^m g Xamined P The time 
iodide (to prevent derived from administration 

profile of total radioactiv y . obtained following 

of[l 2 ®I]'Oefibrotide has be|n c P h . des i gne d to distinguish 

between^free°radioactive iodide' and*[T25i]-1 abel 1 ed components 

derived from Defibrotide are described. 
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The analgesic actnnty of CGP 29 030 and its metabolites II, III and IV was tested 
in the PBQ-Writhmg/Motility-test in mice and the Acetic Acid Writhing test in 
rats. All three metabolites were distinctly less potent than CGP 29 030 in both 
models. 
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byoBSSne" ro^^JT !0S0UI!EA ' tauromustine, 

Janerlc Seidegird, HelSn Tuvesson and Per 01ov Gunnarsson. 

Pharmacia AB, Box 941, S-251 09 Helslngborg, Sweden 


The soluble or cytosolic glutathione transferases are a super family of 
multifunctional Isoenzymes, which catalyze the conjugation of electrophilic 
substances with reduced glutathione. Due to protein sequence data and Irnnu- 
nological properties, glutathione transferase can be divided into three 
distinct classes, named alpha, mu and pi. The different isoenzymes exhibit 
broad substrate specificities. 

Nitrosoureas have been used Into clinical oncology since late 1960s, and 
have been proved to be active cytostatic agents useful In a variety of 
malignancies. The antitumour effects are generally considered to their 
cytotoxicity via alkylation and cross-linking of ONA, a two-stage reaction 
which occurs when the nitrosoureas cleave spontaneously. Nitrosoureas can 
be inactivated by spontaneous degradation or denitrosatlon. Denitrosatlon 
is a reaction known to be catalyzed by the cytochrome P-450 monooxygenase 
system. Recently it has been demonstrated that denitrosatlon of N-nltroso 
compounds can be catalyzed by glutathione transferases as well. This reac¬ 
tion is suggested to be preferentially catalyzed by the mu class of trans¬ 
ferase isoenzymes. The classes pi and alpha transferases demonstrate 
normally very weak catalytic activities towards N-nitroso compounds. 

Tauromustine is a novel nitrosourea that can be enzymatically metabolized 
by two main routes in liver mlcrosomes, namely demethylation and 
denitrosatlon. Here we describe the deactivation of tauromustine by denitro- 
sation reaction catalyzed by glutathione transferases in liver cytosol from 
rat and mouse. 
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EFFECT OF VARIOUS DRUGS ON THE GLUCURONIDATION OF ZIDOVUDINE 
(AZIDOTHYMIDINE) IN HUMAN LIVER MICROSOMES 

e M c: m n j Back* & A.M Brecken ridge*. Department of Pharmacology, University of Malaya. 

of PhJLcology & iLapeuL, University of Liverpool. P.O. Box 147. Liverpool 

L69 3BX, United Kingdom. 

Zidovudine ( 3 '-azido- 3 *-deoxythymidine), formerly known as azidothymidine (AZT) is an‘ ?! 

the naturally occurring thymidine. It is at present the only drug with proven efficacy a wta ia 
Zh AIDS or ARC In man, the drug has a short half-life of apprtromateiy lh. anhs ehm.na«d mam^y 
bv hepatic glucuromdation followed by rapid renal excretion of the glucurontde metabolite. GaZT ( . 

interf^n« of the glucuronVdation of AZT by other drugs may therefore lead *oentum«men 
ofAZTT effect orto increased toxicity of the drug. Such potential interactions may be of cluneal 
importance as patients with HIV infection frequently require treatment wuh 
regimens. The present study describes an in vitro method which can be used for studying 
between AZT and other drugs which themselves undergo glucuromdation. 

Microsomes were prepared using the classical differential cen.nfugation method tomhtao^cal* 
normal human livers obtained from kidney transplant donors. Glucuromdation o 
in a final volume of 0.2 ml containing 50 mM THs-Hd (pH 7.51. SmM MgCI,. 5mM UDPGA. o m o 
me microsomal protein/ml. and O.L to lOmM AZT For studies wuh potent,al 
concentration of IzT used was 2JmM 1.5tiCi/ml J H-AZT) and that M,cr 

0.5 to lOmM. Incubations were carried out a, 37*C for Ih ami a rererac- 

centrifugation 5 to 20 ul aliquots of the supernatants were assayed for AZT and GAZ 

phastfc^HPLC systenTfGood et aL, , 988 ). in cases where the inhibitor or its metabolite interfered with 
The uv detection of GAZT or AZT, radiochromatographic analysis was employed. 

AZT glucuromdation followed Michaelis-Mcntcn kinetics. The apparent K„ and1 V valuei (mean 
* SD n=5) were 2.50 - 0.52 mM and 68.0 - 23.4 nmol If 1 mg ', respeatvely, as detcrmined from thc 
Eadie-Hofstee plot. The value obtained with the liver of a donor who had been on long-term 

phenytoin and phenobarbitone treatment (109.0 nmol h 4 mg 1 ) was approximately tvnee that of other 
Uvem ,^ i 55 8 54 4 and 54.7 nmol h * mg 1 ). The effect of various drugs on AZT glucuronyltransferase 
activity is shown for the highest inhibitor concentration studied (10 mM) in the followtng la . 


Drug 


Percent control activity remaining 


Indomcthacin 

Naproxen 

Probenecid 

Aspirin 

Salicylic add 

Oxazepam 

Paracetamol 

Sulfanilamide 


1.9 

5.0 

19.2 

35.3 

40.5 
59.0 

96.6 

94.6 


Further studies are in progress to characterise the inhibition observed with the drugs. Preliminaiy 
studies have indicated both naproxen and probenedd to be competitive inhibitors. 


References 

Cload, P.A., 1989, J. Infection. 18, Supplement I, 15-21. 
Good, S.S. et aiv 1988, J. Chromatogr. 431, 123-133. 
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BENZENE METABOLISM BY TWO PURIFIED, RECONSTITUTED RAT HEPATIC MIXED 
FUNCTION OXIDASE SYSTEMS 

SnYtef. Thomas A. Chepiga, and Franz Oesch* 

Joint Graduate Program in Toxicology, Rutgers University/Robert Wood 
Johnson Medical School, Piscataway, NJ 08855-0789, USA and *Institut fur 
Toxllcologie, Der Universitat Mainz, Federal Republic of Germany 



Benzene is metabolized by the hepatic mixed function oxidase system. 
Post and Snyder (J. Tox. Env. Hlth. H, 811, 1983) have demonstrated that 
rat liver microsomes contain at least two distinct mixed function oxidase 
activities, induced by phenobarbltal or benzene, respectively, which can 
metabolize benzene. Benzene metabolism has now been further investigated 
using two purified rat hepatic MFO systems containing either cytochrome 
P450IIB1 (phenobarbltal-induced) or cytochrome P450IIE1 

(isoniazid-induced). Studies performed over a wide substrate concentration 
range (20 uM to 12 mM) indicate that P450IIB1 represents a relatively low 
affinity form of cytochrome P-450 with respect to benzene metabolism while 
P450IIE1 is substantially more efficient (10 to 20-fold) at low benzene 
concentrations (020 uM) . Cytochrome b stimulated benzene metabolism by 
P450IIB1 approximately 2-fold, whereas metabolism by P450IIEX was increased 
up to 6-fold. The metabolites observed in these studies were phenol (80%) 
and hydroquinone (20%). 

When microsomal epoxide hydrolase was added to incubations containing 
the purified P450IIE1 MFO system, small quantities of benzene dihydrodiol 
(<5% of total metabolism) were detected. In the presence of a number of 
specific glutathione transferases, a putative glutathione conjugate f<15* 
of total metabolism) was also detected using the same mixed function 
oxidase system. These data suggest that benzene is initially oxidized via 
an epoxide intermediate which is preferentially rearranged, 
nonenzymatically, to its major metabolite, phenol which accounts for 
approximately 75% of the metabolites; hydroquinone, the dihydrodiol and the 
GSH conjugate account for 20%, 17% and 5% of the metabolism, respectively. 
The relatively small quantities of dihydrodiol and GSH conjugate formed may 
result from the low substrate concentration for the epoxide hydrolase or 
the GSH transferases because of the rapid rearrangement of benzene oxide. 
Alternatively, the epoxide may have a very low affinity for these enzymes 
(Supported by ES 02931 and ES05022). 
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A HIGH PERFORMANCE LIQUID CHROMATOGRAPHIC ASSAY AND 
PHARMACOKINETICS IN CONSCIOUS RATS OF ADD17014, A NOVEL 
TRIAZOLINE ANTICONVULSANT 

p I Stevenson* . PJC. Kadaba 2 and LA. Damani 1 

*Chelsea Department of Pharmacy, King’s College London, London, UJS. 

College of Pharmacy, Chandler Medical Center, University of Kentucky, Lexington, 
KY-40536-0082, U.S.A. 

A sensitive and specific high performance liquid chromatographic (HPLC) method for 
the analysis of ADD17014 [l-(4-chloropheiiyl)-5-(4-pyridyl)-A 2 -l A3-tnazoline] a novel 
anticonvulsant agent, in rat blood is described, together with preliminary 
pharmacokinetics following intravenous administration. ADD170141 . 
member of a new class anticonvulsant compounds, the a -l£3-tnazolines . Tradiuo 
treatments for epilepsy rely on compounds that contain a dicarboximide orure.de 
function and these may contribute to the hypnotic and sedative effects experienced by 
manv patients 2 . ADD17014 however lacks these structural moieties and hence could be 
predicticted to be less toxic 1 - 2 . Indeed ADD17014 is the most effective tn^oline 
synthesised to date and affords seizure protection in a variety of animal models 3 . As part 
of the overall drug safety evaluation we proposed to study the metabolism and 
pharmacokinetics of ADD17014 in the rat. Following careful systematic tnah , the 
following method was arrived at ADD17014 and the internal st^dard (dipyridamole) 
were extracted into diethyl ether (5ml) from alkalinised blood (°^ 5 ml blood plus 0.75ml 
pH 10.7 buffer), with extractability nearing 100% under these conditions. The ass y 
based on reversed phase HPLC (25 x 0.46cm spherisorb 5-ODS) using a “°“ e ^ * 
methanol: acetonitrile: Mcllvaine's citric acid-phosphate buffer (pH 8.0, 0.005M) 
(30-30:40 v/v/v) and UV detection at 290nm. Calibration curves were linear and 
reproducible (correlation coefficient > 0.999). Measurement of ADD17014 m rat blood 
(250(*1 sample size) was linear in the range 0 - 40 <ig/ml and the coefficient of variation 
(COV) was less than 5%. The minimum detectable level was about O.lug/ml; however, 
a larger blood sample size (1 - 2ml) allowed measurement of levels as low as l°“g/ml, 
especially for estimation of drug levels in samples withdrawn at later time points (24hr). 
Preliminary pharmacokinetics in conscious rats at a dose of 20mg/kg show that the (hug 
is cleared at a very fast rate. The ^-elimination half-life was approximately 1 bourwuha 
peak concentration of 8.8 ± 0.7ug/mL The apparent volume of distribution was 1 lOOnd 
and clearance was calculated to be 790ml/hr. More detailed pharmacokinetic studies m 
rats and other animal species are underway. 

References 

1. P.K. Kadaba, J. Pharm. ScL, 73 (1984) 850. 

2. PJC. Kadaba, J. Medicinal Chemistry, 31 (1988) 196. 

3. P.K. Kadaba and J.T. Slevin, Epilepsia, 29 (1988) 330. 
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EFFECT OF NON LINEARITY ON THE BIOAVAILABILITY OF ENANTIOMERS ADMINISTERED 
ALONE OR IN A RACEMATE. 

J.f. Ihgpo t. Aj-Duraadt g, Gillet* and P.L. Moraelli . 

Synthelabo Recherche (L.E.R.S.) - Department of Clinical Research - 

Meudon-La-Foret (F) 


In a linear system, in which concentrations are proportional to the 
administered dose, the AUC, hence the bioavailability, is the same whether 
one enantiomer is administered alone or in a racemate. Under 
Michael is-Men ten kinetics, enantiomers (E L and E 2 ) in a racemate behave 
as competitive inhibitors and metabolic rate for one of the enantiomers is 
given by 

Vl c i 


K 1 (1 + _£2.) + ci 


in which the subscripts 1 and 2 refer to enantiomers Ei and £ 2 , 
respectively. Under non linear conditions the bioavailability of enantiomer 
1 will be higher when administered in a racemate as less enzyme will be 
available for its metabolism. 

This is particularly true if E 2 is metabolized at a slower rate ; in that 
case concentrations of E 2 will be much greater than those of Ei showing 
in vivo a greater apparent inhibition for E 2 than for E 2 as the dose 
increases. Simulations and actual data will illustrate this point. 


METABOLISM OF CYCLOSPORIN BY HUMAN GASTROINTESTINAL MUCOSA IS ITTRO 

J.F. Tjia, I.R. Webber & DJ. Back. Department of Pharmacology and Therapeutics. University of 
Liverpool. P.O. Box 147, Liverpool L69 3BX. 

Cyclosporin (CSA) is a potent immunosuppressive agent which is widely used to prevent the rejection 
of transplanted organs and increasingly to treat diseases of autoimmune origin. CSA is known to undergo 
extensive hepatic metabolism in man to mono- and dihydroxyiated as well as N-dcmethyiated products 
(Ptachcinski * aL 1986). Poor bioavailability of CSA has generally been attributed to a) poor absorption 
and b) hepatic metabolism, although a study by Gridetli et aL (1986) in dogs indicated some metabolism 
by the gastrointestinal mucosa. The aim of our study was to examine the potential of human 
gastrointestinal mucosa to metabolise CSA. 

Histologically normal colon was obtained from six patients undergoing resection for localised tumours. 
The study was approved by the Mersey Regional Hospital Ethics Committee. Mucosal sheets were 
prepared and mounted between four pairs of perapest chambers as previously described y Rogers er d. 
1987). Radiolabeiled cyclosporin ((3HJ-CSA; 17C1. mmol* 1 : IO 4 M) was added to each mucosai 

chamber. At intervals to 3h aliquots of buffer were removed from the mucosal chamber for determination 
of CSA and metabolites. Aliquots of mucosal fluid were subjected to extraction with diethyl ether and 
following evaporation to dryness were redissolved in mobile phase and analysed by radiometric hplc (Tjia 
et aL , 1989). Metabolites were tentatively identified according 10 the retention times of authentic 
standards (M17, M21). In one study gastric mucosa was used and a similar experimental protocol to that 
outlined above was followed. 

The overall net transport of CSA from the mucosal chamber to the serosal chamber was low (1%V 
In the mucosal chamber at 3h (for colon), 77.6 ± 9.2% (mean ± S.D.) of drug was present as CSA. 9.9 
± 4.4% as M17 and 8,7 ± 4.2% as M21. Tbtal metabolite production was variable (range 10.1-30.6%) 
and increased over the 3h period of incubation. Data obtained from the single gastric mucosal sample 
indicated metabolism of CSA to have taken place but the metabolites did not co-chromatograph with 
cither M17 or M21. 

The findings of this study indicate that CSA is metabolised in human gut mucosa in \itro. First pass 
metabolism in the gut may make an important contribution to the poor systemic bioavailability of CSA 
seen in many patients. 

Gridelli, B. et aL (1986) Transplantation 41, 388-391. 

Ptachcinski, RJ. et aL (1986) Clin. Pharmacokin. 11, 107-132. 

Rogers, S.M. et aL (1987) Br. i. din. Pharmac 23, 727-734. 

Tjia, J.F. et aL (1989) Br. J. din. Pharmac. 28, 362-365. 
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CB 4261 : COMPARISON OF METABOLIC PROFILES ( IN VITRO ANO IN VIVO) 9 
STRUCTURE DETERMINATION OF METABOLITES FOLLOWI NG ' LC-MS ANALY STS. ^ 9 

Claude Tronquet , Jean-Pierre Montseny, Marie-Claude Rouchon, Gerard Fah*S 
Yves Berger and Jean-Paul Cano ^3| 

Sanofi Recherche, Department of Metabolism and Pharmacokinetics, 371 9 
du Pr Joseph Blayac, 34184 Montpellier Cedex 04, France 3 

The aim of this work was to compare the metabolic pattern obtained fro»« 
vitro (microsomes, hepatocytes, isolated perfused liver) and in vfS 
models (urine and bile), as well as to identify biliary metabolites"in 
rat (free and/or conjugated forms), using the LC-MS technique with2 
sample pretreatment. TS 

1 

In the rat and in man, the radiochromatographic profiles from in vitro or 
in vivo models showed the same qualitative profile and "only minor 
quantitative differences. ^ 

The comparison between rat biliary samples before and after enzymic 
hydrolysis showed that the unchanged drug and its metabolites were mainly 
excreted as glucuro-conjugates. ^ 

From LC-MS analysis of standards (either in their glucuro conjugates foros; 
synthesized from microsomal fractions or in their free forms), structurilj 
determination of metabolites in rat biliary samples was carried otic 
without any sample pretreatment. J 


I Ton COMPARISON OF THE METABOLIC PROFILES OF ALP IDEM WITH RAT AND HUMAN 

JJ^Scttes in primary culture 

c.Chesne*> J.P.Thenot, P.L.Morselli and A.Guillouzo* 

jptbilabo Recherche (L.E.R.S.) - Department of Clinical Research - 

!JJ5*!iopredic*and^Inserts UA9, Hopital de Pontchaillou - Rennes (F) 

fjlpidea. (ANANXYL r ), a new anxiolytic with selective binding to u. i 

by hydroxylation and N-dealkylation to active 
^nlltesrwhich show a kinetic profile coisparable to that of the parent 

^ITt'h. mi TIP- "V^dine ring to give glutathione conjugates. 


0-0 


* position of the 14 C in the labelled drug. 


• ala of the study was to Hetemune in vitro metabolism of 

* and human hepatocytes in primary culture and to compare the metabolic 
•flies to those obtained in vivo. 

C-Alpidcm was incubated with hepatocytes, then extracellular fluids 
m analyzed by HPLC with on-line radioactivity detection. Metabolites 
n identified by their retention behavior and by mass spectrometry (under 
Fiona ionization conditions : EI-CI or FAB). 

m profile of Phase I metabolites obtained in hepatocytes is similar to 
»t obtained in vivo . Phase II reactions were also observed; particularly 
Ofnr-containing peaks were identified. The pathway involving glutathion 
I more important in rats (35-44 X) than in humans (5-12 X). 

loUted hepatocytes from both rats and humans are a suitable model for 
toileting the in vivo metabolism of alpidem. 
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BIOTRANSFORMATION STUDIES IN RAT AND HUMAN LIVER SLICE CULTURES 
A. Vickers , S. Conners*, V. Fischer, G. Maurer and K. Brendel* 


IX 207-887 GLUCURONIDATION IN RAT, DOG AND HUMAN LIVER MICROSOMES- 
INDUCTION OF GLUCURONYL AND GLUTHATHIONE TRANSFERASES. 


Biopharmaceutics Department, Sandoz Pharma Ltd., Switzerland, and 
*Dept. Pharmacol. & Toxicol., Univ. of Arizona, Tucson, Az. 

The use of liver slice cultures for biotransformation and toxicity studies 
is well described (Brendel et al., Tips 8:11, 1987). The goal of this study 
was to determine whether the bio transformation of pharmaceuticals in the 
organ slice cultures would predict the in vivo metabolites. The three 
pharmaceuticals included, the immunosuppressant Sandimmun* (Cyclosporin A, 
CsA), a dopaminergic agonist (CQA), and the antiemetic 5HT 3 -antagonist ICS. 

Liver slices (200 ± 10 urn) were prepared freshly from rat (Sprague-Dawley 
225g) and human tissue which was not transplanted, using a Krumdieck tissue 
slicer as described previously (In Vitro 22:707, 1986). The slices were 
maintained in a complete medium at 30°C with constant oxygenation (95/5; 
0 2 /C0 2 ) and cultured individually on hanging baskets in 24 well tissue 
culture plates under gyratory shaking. Slices were preincubated for 2 h to 
allow recovery from slicing, the medium replaced and the slices exposed to 
the compounds for up to 24 h. DMSO was the vehicle used and accounted for 
less than IX of the incubation volume. Slice viability was assessed on 
intracellular K + and Ca + * levels. The biotransformation of each compound was 
determined by the HPLC separation of parent and metabolites. 

Cyclosporin A was metabolized to the known in vivo primary monohydroxylated 
(Ml, M17) and the N-demethylated (M21) metabolites in the human and rat 
liver slice cultures. The secondary metabolites (MB, M13, and M18) resulting 
from further hydroxylation, N-denethylation and ring closure were produced 
in the human liver slices and to a lesser extent in the rat liver cultures. 
The extent of bio transformation, about 45X in the 18h human slices and 34* 
in the 24h rat slices reflects the clearance of the compound in vivo. The 
human interindividual variation of the three primary metabolites - ^ be 
considerable, and has been shown to correlate with the amount of cytochrome 
P450III (Clin Pharmacol Ther 43:630, 1988). The rat kidney slices did not 
form any of the major metabolites, further supporting the evidence that the 
liver is the major site of CsA biotransformation. 

CQA was well metabolized in the human liver slice culture, indicative of a 
high first pass effect. Metabolites of CQA (10 uM) were observed after 2h 
with 71Z of the parent compound remaining. After 18h of culture 12X of CQA 
remained. In vivo CQA is also well metabolized in both rat and man, 
exhibiting a high first pass and low bioavailability. 

ICS shows a low first pass in vivo and was metabolized slowly by the human 
liver slice cultures (10yM). Both major metabolites found in vivo , the 
6-0H-ICS and 5-0H-ICS, were formed in these slice cultures. After 18h about 
5Z and 2X of ICS was metabolized to the 6-0H-ICS and 5-0H-ICS, respectively. 

The biotransformation of the three compounds involves several P450 gene 
families and phase II conjugating enzymes. The formation of comparable 
metabolites in the organ slice cultures to the in vivo findings suggests the 
maintenance of the biotransformation enzymes in the slice system. 
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A. Vickers , J. Guertler, F. Heitz, S. Culver, G. Maurer and V. Fischer 

Biopharmaceutical Dept., Sandoz Pharaa Ltd., CH-4002 Basel, Switzerland 

IX 207-887 is an antiinflammatory agent of a new type, the full effects of 
which develop more slowly than non-steroidal antiinflammatory drugs and 
corticosteroids. IX 207-887 is metabolized to the ketone 208-572 by 
cleavage of the enolic ether bond (minor pathway) and by conjugation of the 
carboxylic acid to the 1-0-acyl glucuromde (major pathway). To investigate 
species differences in drug metabolism at the enzymatic level, astudyof 
the glucuronidation of IX 207-887 in rat, dog and human liver microsomal 
preparations was done. The effect of drug treatment on cytochrome P450 
levels, glucuronyl and gluthathione transferase activities was assessed in 
rats and dogs. 

The extent and site of IX glucuronidation was determined by HPLC analysis 
of Lubrol activated rat, dog and human liver microsomes incubated with 
[HCl IX 207-887 (0.2 - 300 uM). The corresponding kinetics were evaluated 
using the Michaelis-Menten equation. Estimated Vmax values of IX 207-887 
glucuronide formation in the rat, dog and human are 110, 390, and 190 
pmols/min/mg protein, respectively. Treatment with IX 207-887 (150 and200 
mg/kg/day) for 11 veeks to rats and 8 weeks to dogs increased the Vmax of 
IX glucuronide formation 3.5 fold in the rats and 1.6 fold in the dogs. 

Due to the chemical instability of acyl glucuronides and possible 
transacylation with the free sulphydryl group of cysteine residues the 
effect of IX 207-887 treatment on CDNB-GSH transferase activity was 
measured in rat and dog liver cytosol. Both male and female rats showed a 
dose dependent induction of CDNB-GSH transferase activity. At doses of 150 
and 200 mg/kg/day male rats exhibited a 2.8 and 3.4 fold inductions'll® 
the females had a 1.6 and 2.2 fold induction. In the dog CDNB-GSH 
transferase activity vas induced 1.5 fold in the male (200 mg/kg/day) and 


IX 207-887 treatment had a greater 
enzymes which play more of a role 
Cytochrome P450 levels were enhanced 
detected in the dogs. 


affect on the phase II conjugating 
in the metabolism of the compound. 
2 fold in the rat but no change was 


Identification of the induced forms of glucuronyl and GSH transferases is 
currently being studied. Furthermore other methods to monitor induction ot 
the transferase reactions in humans are being investigated. 


Dr. A. Vickers 
Sandoz Pharma 507/804 
CH-4002 Basel 

(061)324-3896 
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GtOTAKyLHAMSmAS?! VARI0CS MODELS for the PRODUCTION OF <Ulti^ 

M. S. F 0 tttn.i-Cigl, nac , T. Otter, 

Centre du M*d lcw „ t 30. rue Uonnoie - 34000 NANCE, FRANCE 
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cflFCTlON OF A CYTOSTATIC COMPOUND FOR HUMAN TRIALS BY STUDIES ON 

Diabolic disposition of the oinaline group 

g -0. Vollmer, G. Hoffmann, K.-J. Goebel, D. M. Grant' 

ggdecke Research Institute, D-7800 Freiburg, 

•Blozentrum Basel, CH-4056 Basel 

Oinaline (4-amino-N-(2'-aminophenyl)benzam1de) and the chemical derivatives 
acetyldlnaline (4-acetylam1no-N-(2'-amlnophenyl)benzam1de) and 
methyldlnal Ine (4-methyl amino-N-(2'-amlnophenyl)benzam1de) are potential 
anticancer agents displaying activity against some tumors normally 
refractory to current drug therapy. 

This presentation summarizes five other contributions at this workshop. 

The following metabolic aspects during comparative preclinlcal development 
are of primary importance: Is there a common major metabolite? Is the 
acetylation of the 4-aminogroup reversable? Are there species differences in 
metabolism? Does the acetylation step follow the genetic polymorphism of 
arylamine N-acetyl-transferase (NAT) enzyme activity In man? 

Studies were conducted in mice, rats, dogs and monkeys. In-vitro 
biotransformation was Investigated in human liver subcellular fractions. 
♦X-labelled dinaline and acetyldinaline were available as well as specific 
HPLC assay methods for all three compounds. 

Oinaline was rapidly absorbed in all species examined and extensively 
metabolized to acetyldinaline except in the dog. Following dinaline 
acfclnlstrati on to rats, a fast and saturable conversion to acetyldinaline 
leading to nonlinear kinetics of dinaline In plasma was found. In monkeys, 
only low concentrations of dinaline were found up to 3 h postdose following 
dinaline administration. 

The nhirmacoklneticr of .imtvldlnalinr was dnsn-1 Incar following 

acetyldinalIne administration to rats. No dinaline was found in rats and 
monkeys following administration of acetyldlnallne. This behavior suggests 
that N-acetylatlon is not a reversible process or that equilibrium is 
strongly on the side of the acetylation product. 

After intragastric administration of radlolabelled dinaline and acetyl¬ 
dlnallne to mice, rats, and monkeys, metabolic profiles were similar both 
Intraspecies and interspecies for the two compounds. Acetylation seems to be 
slower In mice than in rats or monkeys. In all cases, acetyldlnallne Is the 
main compound excreted. 

Acetyldlnallne was the major compound detected in plasma and tumor tissue 
following equivalent single IG doses of dinaline, acetyldlnallne, and 
methyldlnaline. Tumor acetyldlnallne concentration of approximately one-half 
the plasma concentrations were obtained following equivalent single IG 
doses. For all three dinaline compounds, acetyldlnallne seems to be the In 
vivo active principle. The in 7 vivo pharmacodynamic profile of all three 
compounds can be understood on the basis of the common active metabolite. 

Dinallne-NAT activity was generally high among the six human liver 
cytosols, but showed no relationship to the N-acetylation of sulfamethazine. 
Acetyldinaline was not detectably deacetylated by human liver microsomes. 


Thus, metabolic disposition studies contributed to the understanding of the 
similar spectrum of antitumor activity of the dinaline compounds and to the 
selection of the optimum substance for human trials. 


190 


f>0£C0S8Z0Z 



191 


Source: https://www.industrydocuments.ucsf.edu/docs/txdlOOOO 



P 4.68 


P 4.69 


METABOLIC DISPOSITION OF DINALINE IN RATS 
K.-O. Vollmer, W. Kohl, A. Poisson, H. Hengy 


Godecke Research Institute, 0-7800 Freiburg, FRG 

Olnaline (4-au1no-N-(2‘-aminophenyl)benzam1de) shows marked antlneoplastlc 
activity against several types of malignant tumors. The aim of this study 
was to measure the absorption, biotransformation and elimination after oral 
administration of "C-dlnallne. 

W C-dlnallne (10 mg/kg) was administered IG in methocel suspension to male 
SIV-50 rats. Blood samples were obtained by retroorbltal puncture up to 
48 h, urine and feces were collected up to 144 h postdose. Bile was 
obtained from anesthetized bile duct cannulated rats over a period of 16 h. 

Radioactivity In urine and bile was determined directly by liquid 
scintillation counting, blood and feces were combusted prior to counting. 
Plasma and urine were extracted with XAO 2 and eluted with methanol. The 
eluate was chromatographed on silica plates. 

Mean maximum ^-concentrations of 9.1 ± 1.1 pg eq./mL (n=6) were reached 
0.5 h postdose. Mean terminal radioactivity half-life was 5 h. 

Approximately 80% of radioactivity could be extracted from plasma. The 
dominant metabolite present was acetyldlnaline (4-acetylam1no-N-(2 l - 
amlnophenyl)benzam1de). Trace amounts of dlnallne were detected only In the 
0.5 h plasma samples. Renal and fecal recoveries averaged 73.3 ± 4.3% and 

19.4 ± 6.5% of dose, respectively. Only traces of residual radioactivity 
remained In liver and kidneys at 144 h postdose. 

Mean biliary elimination (n=6) of total radioactivity over 16 h was 

31.4 ± 8.5% with an average biliary half-life of approximately 5 h. 

It Is concluded that dlnallne is rapidly absorbed from* the gastrointestinal 
tract and is extensively metabolized mainly to acetyldlnaline. The major 
route of radioactivity excretion is renal. 
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THE PHARMACOKINETICS OF UK-68.79 8- A NOVEL CLASS S 

antiarrhythmic agent, in man and animals 

D.K. Walker. K.C. Beaumont, DA. Smith, DA. Stopher. 

Department of Drug Metabolism, Pfizer Central Research, Sandwich, Kent, UJC 

The pharmacokinetics of UK-68,798 [l-<4-methanesulp^ 

methanesulphonamide-phenethyl)-N-niethylamino)ethane] have been studied in animals and 
man. Following intravenous doses, the volume of distribution in man was 3.9 Meg and 
similar values were found in mouse, rat and dog, reflecting the similarity in plasma protein 
binding (60%). The plasma half-life was short in rodents (mouse 03h, rat l-2h). due to high 
plasma clearance (mouse 235ml/min/kg, rat 37ml/min/kg). Longer half-life values were 
observed in dog and man (4.6b and 9.5h respectively) as a result of lower plasma clearance 
(10.2mlAnin/kg and 4.7mi/min/kg respectively). Renal clearance of UK-68.798 was 80, 

8.5,3.0 and 2.5ml/min/kg in mouse, rat, dog and man. The reduction in renal clearance is 
largely commensurate with decreases in weight-normalised renal blood flow across the 
species. Hepatic clearance of the drug (plasma clearance-renal clearance) also declined 
across the species, being moderate in rodents but low in dog and man. This was reflected in 
the oral bioavailability of the compound which was 35% in rat, 66% in mouse, 72% in dog 
and 99% in man. The lower values in rat, mouse and dog reflect pre-systemic metabolism 
rather than incomplete absorption as similar recoveries of radioactivity in urine are observed 
in rat and dog after intravenous and oral doses of l^C]-UK-68,798. In man, the complete 
bioavailability of UK-68,798 is in keeping with the low systemic cleara nce. In su mmary 
UK-68,798 has desirable phaimacokinetic properties in man for an anrianhytbmic 
compound having a moderate volume of distribution and half-life combined with complete 

ht**:«vnilnHH»v In jvMitum tlw r»|unl HnUm-** in trtwtl mwl emnp-* dial 

variation in renal or hepatic status will not cause dramatic changes in any kinetic parameter. 
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DIFFERENTIAL EFFECTS OF CALCIUM CHANNEL ANTAGONISTS ON CYCLOSPORIN 
METABOLISM BY HUMAN LIVER MICROSOMES 

LR. WEBBER. JT. UIA A DJ. BACK. 

Department of Pharmacology A Therapeutics, University of Liverpool, P.O. Bos 147, Liverpool L69 3BX, 
U.K. 

Cyclosporin (CSA) is a unique immunosuppressant used to prevent the rejection of transplanted organs 
and to treat diseases of autoimmune origin- CSA undergoes extensive hepatic metabolism in animals and 
man to mono and dihydroxylated as well as N-demethjiated products. The major primary oxidative 
metabolites are Ml, M17 and M21. Further oxidation of Ml and M17 generate the dihydroxylated 
metabolites. Since the introduction of CSA a large number of clinically important interactions with other 
drugs has been reported. One area of particular interest at the present time is the use of Ca channel 
antagonists in renal allograft recipients since diltiazem has been demonstrated to exert a beneficial effect 
on early graft function (Kohlaw a aL, 1988). Ca 2 * channel antagonists are agents of widely varying 
structure and it is important to ascertain how they affect CSA metabolism and hence CSA blood levels. 
We have previously demonstrated in human liver microsomal studies, that nicardipine is a potent inhibitor 
of the formation of both M17 and M21 whereas nifedipine and diltiazem are much less inhibitory (Tjia 
et aL, 1989). The aim of the present work was to examine the effect of the Ca * channel antagonist 
jsradipine on CSA metabolism in a comparative study with other Ca 1 * channel blockers. 

Histologically normal human livers (n=4) were obtained from renal transplant donors. Microsomal 
incubations (for 20 min) contained *H-CSA (5/iM; 0.2 /iCi), NADPH (ImM), microsomal protein (lJmg), 
MgCU (5mM), EDTA (ImM), KCl (ImM), 1/15 M phosphate buffer (pH 7.4) to a final volume of 2.5mL 
In some incubations, isradipine, diltiazem, nifedipine (5, 10, 2a 50/iM) and nicardipine (1, 2, 5, 10/iM) 
were added. CSA and metabolites were extracted into ether (6ml) and quantified by h-p.l.c. Separations 
were performed at 76° on a PartisU ODS-3 (25cm x 0.46 cm) column. The mobile phase used was 
acetonitrile: water (67:33) and the flow rate liml min’ 1 . Metabolites (ML M17, M21) were identified 
on the basis of the retention time of the authentic compounds. 

Nicardipine showed marked inhibition of CSA metabolism (IC* for M17 production being The 

other Ca 1 * channel antagonists were very much less inhibitory. At a concentration of 50jiM, (te. 10 X 
substrate concentration) isradipine produced 61% inhibition, nifedipine 47% inhibition and diltiazem 28% 
inhibition. Since the extent of inhibition seen in this type of study is dependent not only on the alleged 
inhibition concentration but also the substrate concentration it is more important to determine Ki values. 
We are currently doing this. However as a screening procedure the current study indicates that 
nicardipine has very much greater inhibitory effects on CSA metabolism than other Ca channel 
antagonists. 

Kohlaw K. et aL (1988). Transplant Proc 2a Suppl 2, 572-574. 

T]ia J.F. et aL (1989). Br. J. Gin. Phannac 28, 362-365. 
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©-OXIDATION OP ETHYLESTER GROUPS IN BENZODIAZEPINE ANTAGONISTS OP THE 
IMIDAZ0BENZ0DIAZEPINE TYPE. 

G. Wendt , D.B. Schwartz, G. Oesterhelt and G. Friedrich* 

F.Hoffmann-La Roche Ltd, Basel, Switzerland 

and * Dr. G. Friedrich, PHARMBI0DYN, Contract Research, Denzlingen, Germany 


Drugs containing an ester function, especially with lower alcohols like 
ethanol, are usually rapidly metabolized by ester hydrolysis catalyzed by 
unspecific esterases ubiquitously present in mammalian organisms. Cleavage 
of the ester group, however, could also be achieved by oxidative attack of 
the a-carbon of the alcohol catalyzed by mixed function oxidases. Differen¬ 
tiation between the two pathways is difficult but it is normally assumed 
that ester hydrolysis is much faster than oxidative cleavage. 

In the series of the benzodiazepine receptor antagonists of the laidazo- 
benzodiazepine-3-carboxylate type 



1) Ri 

2) R X 


P, R 2 - Hi Flumazenil, ANEXATE R 
H, R 2 * Cl 


metabolites could be isolated from rat and dog urine that had been formed by 
oxidation of the methyl group of the ethyl ester side chain. 

Though the free acid was the predominant metabolite in urine (70-90 X of 
urinary radioactivity), the products of ©-oxidation, the ethyleneglycol and 
the glycolic acid derivative, together accounted for up to 10-20 X of the 
urinary radioactivity in rats. These metabolites vere less abundant in dog 
urine, and were not v detected in human urine. 

These results show that^at least in rats, oxidative attack at the ethyl 
group of an ester function can be competitive with hydrolytic cleavage of 
the ester. Hence formation of the free acid as main metabolite could be 
partly due to oxidative cleavage of the ester by attack at the a-carbon as 
veil as to hydrolysis by esterases. 


Source: https://www.industrydocumehts.ubsf.edu/docs/txdl0000 


in- 


195 





P 4.72 


P 4.73 


STEREOSELECTIVE BIOTRANSFORMATION OF PRAZIQUANTEL IN VITRO 

Ferdinand Wesihoff and Gottfried Blaschke 

Institute of Pharmaceutical Chemistry. University cf MUnstet. 

D-4400 Munster. Germany 


Praziquantel 1. the drug of choice tor the treatment of scnistosomiasis. 
is applied as a racemate (BiItricide R ). The R(-)-enantiomer is therapeuti¬ 
cally superior to the racemate, while the 5 (* '-enantiomer is almost 
ineffective. Previous studies in vivo shewed that the drug undergoes 
stereoselective bio transformation in man and raid). Praziquantel is 
metabolized to different isomeric hydroxylated products. 
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We wish to report studies on the m-vitro metabciism of the Praziquantel- 
enantiomers and the racemate. The drug-enantiomers were resoived 
by liquid chromatography on microcnstailine ceiluiose triacetate as 
an optically active adsorbent. Praziquantel was incubated with liver 
microsomes from rat. rabbit, mouse and man. The analytical separation 
of the metabolites was achieved by reversed-phase HPLC using an 
acetonitrile/water gradient. R(-)- Praziquantel was metabolized mainiv 
to the compounds 2 and 3 in ail species . while in the case of 
S(*)-Praziquantel the pvrazinoisoquinoline mcier/ was hvdroxylated. 
In contrast to the resuits of the in vivo studies, we found that in ail 
investigated species metabolite 2 is produced in severaifold excess 
compared to metabolite 3. 

(1) A.Kaup. doctoral thesis. Monster 1959. 


METABOLISM OF REMOXIPRIDE IN DIFFERENT SPECIES 


Marianne tfidman, Lars B Nilsson, Britt Bryske and Jan Lundstrom 


Department of Drug Metabolism, Astra Research Centre *$/_. /y 
$-151 85 Sddertalje, Sweden. ^ 


^ ^. 


Remoxipride is a dopamine D 2 ~receptor antagonist which has been she 
in clinical trials to have antipsychotic properties. The comDound 
presently being evaluated for registration in several countries. 



(S)-3-Bromo-N-{(1-ethy1-2-pyrrolidinylJmethyl]-2,6-dimethoxybenzamide 

The metabolism of remoxipride has been studied in several species. In 
rodents (mouse, hamster, rat, rabbit), the predominant metabolic 
reactions occur at the aromatic ring i.e aromatic hydroxylation and 0- 
demethylation. Resulting metabolites are excreted mainly as conjugates. 
However, in the dog as well as in man. metabolic reactions occur mainly 
at the pyrrolidine ring i.e oxidation at the carbon atoms alpha to the 
nitrogen. In dogs and in man most urinary metabolites are excreted in 
non-conjugated form. 
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METABOLISM OF REMOXIPRIDE IN DIFFERENT SPECIES 

Marianne Vidman, Lars B Nilsson, Britt Bryske and Jan Lundstrom 

Department of Drug Metabolism, Astra Research Centre AB, 

S-151 85 Sodertalje, Sweden. 

Remoxipride is a dopamine D 2 -receptor antagonist which has been shown 
in clinical trials to have antipsychotic properties. The compound is 
presently being evaluated for registration in several countries. 



(S)-3-8romo-N-( (l-ethyl-2-pyrrolidinyl)methyl]-2,6-dimethoxybenzamide 

The metabolism of remoxipride has been studied in several species. In 
rodents (mouse, hamster, rat, rabbit), the predominant metabolic 
reactions occur at the aromatic ring i.e aromatic hydroxylation and 0- 
demethylation. Resulting metabolites are excreted mainly as conjugates. 

« However, in the dog as well as in man, metabolic reactions occur mainly 
at the pyrrolidine ring i.e oxidation at the carbon atoms alpha to the 
nitrogen. In dogs and in man most urinary metabolites are excreted in 
non-conjugated form. 


METABOLISM OF CONTRACEPTIVE STEROIDS BY HUMAN BREAST CANCER CELLS IN 
CULTURE 

MJ. Wild 1 . DJ. Back 1 & P.S. Rudland 2 . Departments of Pharmacology 1 & Biochemistry 2 , University of 
Liverpool, P.O. Box 147, Liverpool L69 3BX. 

Human breast cancer cells lines are used extensively for the study of steroid hormone action. It is 
known that in both receptor positive and receptor negative cell lines there is considerable metabolism of 
the natural estrogens, estradiol (Ej) and estrone (E,) with interconversion of the two steroids (170- 
cstradiol dehydrogenase enzyme activity) and formation of sulphate and gjucuronide conjugates (Adams 
et aL 1988; Pasqualini et al. 1989, Adams et al, 1989). The aim of the present work was to see if the 
commonly used oral contraceptive steroids ethinyloestradioi (EE*) and 3-keto desogestrel (3-ketoDg) were 
also metabolized in a human breast cancer cell line (MCF-7). 

Cells were maintained in Duibeccos Modified Eagles Medium (DMEM) containing foetal calf serum 
(FCS 5%), insulin (1 and epidermal growth factor (EGF; 5 ng/mi). On reaching confluence ceils 

were transferred to DMEM containing charcoal-stripped FCS (5%) and insulin (1 jig/ml). *8 hours later 
radiolabeiled steroid ( 3 H-E,; 3 H-E 2 ; •*H-EE 2 ; J H-Dg; InM; 0.2 fid) was added and incubation was for 
24 or 48 hours. Following incubation, the medium was removed and subjected to ether extraction 
followed by HPLG Chromatographic separation of "Phase I" metabolism was performed on a ji-Bondapak 
C t8 column with a mobile phase of methanol: ammonium dihydrogen phosphate (62:38), and of ’Phase 
II” metabolites on a similar column with a mobile phase of methanol (initially 30% but increasing to 60% 
over 40 mins) and ammonium acetate. Radioactivity was determined by on-line radiometric detection. 
Metabolites were identified according to the retention times of authentic standards. 

With E, as substrate, there was conversion to both E lt E 2 3-sulphate and E| 3*sulphalc. With E! as 
substrate, there was extensive conversion to E 2 and also to E, 3-sulphate and E’j 3-sulphate. These data 
confirmed the findings of others. With EE 2 as substrate there was no evidence of "Phase I" metabolites 
but marked conversion to the presumed 3-suiphate conjugate. With the progestogen 3-KetoDg there was 
evidence of both the 3a and 30-hydroxy metabolites. 

These studies have shown that two commonly used oral contraceptive steroids are metabolized in MCF- 
7 cells. Pasqualini et aL (1989) have recently reviewed the role of different estrogen sulphates in human 
breast carcinoma and concluded that they can play an important role in the biological response of 
estrogens. We await to see how this may apply to oral contraceptive steroids. 

Adams E.F. et al (1988). Int. J. Cancer 42, 119-122. 

Adams J.B. et al (1989). J. Steroid Biochem. 33, 1023-1025. 

Pasqualini et al (1989). J. Steroid Biochem. 34, 155-163. 
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The metabolism and pharmacokinetics of M 3 ovridvl 
pinacidil in Fischer- 344 rats 
Graham N. Wishart and David J. Osborne 

Lilly Research Centre Ltd, Erl Wood Manor, 
Windlesham,GU20 6PH, U.K. 

(-) 3 pyridyl pinacidil has been investigated as a 
potassium channel opening drug for use in the 
treatment of hypertension and asthma. In preclinical 
studies, the metabolism and pharmacokinetics of this 
compound have been investigated in Fischer-344 rats. 
At least one major metabolite has been isolated and 
characterised. After intravenous administration using 
a hydroxypropyl beta cyclodextrin complex, plasma 
concentrations were measured over a period of 8 
hours. Estimates of pharmacokinetic parameters were 
made using NONLIN, and indicated that the compound 
was cleared rapidly in a monoexponential fashion. The 
volume of distribution was 0.87 l/kg, with a clearance 
of 2.3 l/h (ti/2 = 0.26 h). 

The rapid clearance of the compound mirrored its 
pharmacodynamic effects in vivo and measurements 
of the drug concentrations in lung tissue after i.v. 
dosing reflected those in plasma (ti/2 = 0.25 h). This 
indicated that there was no selective uptake in that 
tissue. Information obtained in these studies will be 
used to design appropriate delivery techniques to 
extend the duration of action of the compound. 
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THE APPLICATION OF A METALLOPORPHYRIN AS CHEMICAL MODEL 
CATALYST IN THE INVESTIGATION OF THE METABOLISM OF THE ERGOT 
DERIVATIVE CQA 206-291 

Robert Dannecker , Magali Chabert and Robert Nufer 

Biopharmaceutical Department, Sandoz-Pharma Ltd., CH-4002 Basel, 
Switzerland 

Metalloporphyrins have been widely used as chemical model 
systems for drug-metabolizing cytochrome-P450-dependent mono¬ 
oxygenases. The major use was made for investigations of the 
physico-chemical properties of the active site of the enzyme and 
for mechanistic studies of the oxygenation reaction. Up to now 
only few articles describe the application of such model sytems 
in the investigation of drug metabolism. 


CQA 206-291, a CNS active ergot derivative, is metabolized in 
vivo in rat, dog and humans to a large number of metabolites. 
The identyfied phase I metabolites are formed mainly through 
N-dealkylation, hydroxylation and further oxidation. 
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The Mn-porphyrin Mn(TPP)Cl (TPP: meso-Tetraphenyl-porphyrin) has 
been applied for the oxidation of CQA 206-291, using Zn/HAc/0 2 
as oxygen source. The products formed can be divided into three 
classes: 1) N-dealkylated products including formyl derivatives, 
2) products derived from initial oxidation at the C-2/C-3 
position of the indol ring and 3) products of aliphatic 
oxidation. 

Therefore similar pathways exist in the oxidation with the model 
system compared to in vivo metabolism. Nevertheless a 
predominant in vivo pathway, the dealkylation at the sulfamid- 
moiety, was completly absent in the model oxidation. In contrast 
no metabolic reactions at the C-2 position of the indol was 
found in the major metabolites of rats. It seems that the 
reactivity of CQA 206-291 is partly shifted from the indole part 
to the sulfaraid side chain by cytochrome P-450 compared to the 
model catalyst. 
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